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HAVE  PLENTY  OF  LIGHT 


Ahlioiigli  the  Edison  Company's  first  uar-tinie 
resimnsiliility  is  to  meet  the  power  reipiirements 
of  Sontliern  (California*"  war  industries.  Edison  is 
fulfilling  its  obligations  to  its  eustomers  on  the 
'‘home  front"  too.  The  advertisements  shown  here, 


part  of  a  series  whieh  recently  ajipeared  in  new- 
papers  throughout  Edison  territory,  advisr  cii- 
tomers  to  avoid  “dim-out”  inside  their  1  onie- 
They  emphasize  the  heiiefits  of  good  light  and  point 
out  that  there  is  no  rationing  of  Edison  elect  icit) 
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PYRANOL  TRANSFORMERS 
COME  THROUGH  UNHARMED 


Three  Pyranol*  transformers  were  in  operation  on  a  large  tanker  when  it  was  torpedoed  off 
the  Atlantic  coast.  For  days  they  lay  submerged  in  oil  and  salt  water,  until  what  was  left 
of  the  tanker  was  salvaged.  When  the  ship  finally  reached  dry  dock,  the  transformers 
were  tested  and  found  to  be  in  as  good  working  condition  as  the  day  they  were  installed. 


IT’S  HARD  to  find  an  application  where  Pyranol 
transformers  won’t  fill  the  bill.  The  high  dielec¬ 
tric  strength  which  they  have  in  common  with 
other  liquid-filled  transformers  makes  it  easy  for 
them  to  withstand  the  effects  of  lightning  and  of 
voltage  surges  from  switching  operations. 


the  effects  of  dust,  dirt,  and  atmospheric  moisture 
as  well  as  from  oil  and  salt  water. 


Maintenance  Cost  Is  Low 

Pyranol,  the  synthetic,  noninflammable  liquid  with 
which  these  transformers  are  filled,  is  nonsludging 
—  maintenance  is  negligible.  Tests  made  recently 
show  that  the  Pyranol  in  the  first  transformers  of 
this  type,  installed  more  than  ten  years  ago,  is  still 
in  its  original  condition. 

For  further  information  about  Pyranol  trans¬ 
formers,  call  your  G-E  representative  today.  He’ll 
be  glad  to  help  you.  General  Electric  Company, 
Schenectady,  New  York. 

’Reg.U.S.  Pat.  Off.  -■ 


Install  Pyranol  Transformers  Right  Where  You  Need  Them 

Location  doesn’t  matter;  you  can  install  Pyranol 
transformers  underground,  on  an  overhead  plat¬ 
form,  on  the  roof,  on  the  factory  floor,  indoors  or 
outdoors — or  install  them  indoors  this  year  and 
mf;ve  them  outdoors  next  year  if  your  needs  change. 
The  pressure-tight  tank  protects  vital  parts  from 
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Here  in  the  WEST 


People  Preview 


Power  Pool 

La.st  June  ihe  Power  Branch  of  the  WPB  suggested  the 
formation  of  a  Power  Interchange  Committee  in  south¬ 
ern  California  for  the  purpose  of  integrating  power 
supply  and  war  loads.  An  initial  report  on  the  operation 
of  the  arrangement  has  lieen  jirepared  hy  the  chairman, 
Fred  B.  Lewis,  for  the  information  of  the  industry.  It’s 
a  story  of  industry  wartime  service. 

Dogs  of  War 

Bane  of  the  meter  reader’s  life,  the  dog  has  taken  on  a 
wartime  role  in  the  utility  business.  He’s  a  guard,  sup- 
[ilementing  men  at  power 
|)lants  and  substations.  Puget 
Sound  Power  &  Light  has  19 
dogs  on  the  “pay  roll.”  An 
article  to  he  published  next 
month  tells  about  breeds,  se¬ 
lection  and  training  as  well 
as  recounting  some  human, 

interest  incidents.  If  you  don’t  know  it.  dogs  don’t 

bother  women  meter  readers 
nearly  so  much  as  they  did 
the  male  predecessors. 

These  Women 

are  into  everything  nowa¬ 
days,  not  only  welding,  but 
doing  electrical  installation, 
reading  meters,  operating 
substations,  doing  drafting 
and  operating  trucks.  Next 
month  a  number  of  cases  of 
women  in  war  work  in  the 
industry  will  be  illustrated 
and  something  of  their  se¬ 
lection,  training,  and  the  ex¬ 
perience  w’ith  them  as  work¬ 
ers  discussed. 

Convention  in  Print 

June  issue  will  really  once 
again  become  tbe  industry  s 
convention,  as  it  did  in  the 
depth  of  the  depres.-ion. 
Then  it  was  cost,  now  it  i> 
transportation  that  pre\ents 
the  much  needed  interchange 
of  thought  and  methods.  But 
the  June  issue  will  endeavor 
to  make  up  for  that  lack 
Thought-provoking  pai’er? 
on  public  relations,  idea 
sharing  engineering  ncHh- 
ods.  a  re|)ort  to  the  indu-try 
of  home  front  activitie'S-  all 

with  the  Denver  and  San  these  and  more  will  be  in- 

Franci.<co  otlices.  .  •  •  ,  eluded  in  the  “program"' 


Gilbert  L.  Yetter 

author  of  It  elding  Innova¬ 
tions  for  High  Dams  (p.  65) 
is  a  natixe  Pennsylvanian; 
attended  the  state  college 
and  I,eHigh  University.  His 
first  job  was  with  Pennsyl¬ 
vania  Steel.  \A  ith  the  Na\y 
Department  and  later  with 
I  SBK.  he  has  had  a  wide 
ex|terieiice  in  the  metallurgy 
of  welding  and  radiograjdiic 
examination  of  metals.  He 
served  the  Navy  Department 
in  various  districts  as  hull 
inspector,  senior  inspector 
and  in  construction.  He  has 
been  with  L  SBR  since  1933 
and  has  been  associated  with 
several  Western  nroiects.  and 
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Cover  photo:  Loaded  with  Miller  industrial 
F  units,  leaving  G-E  Supply,  San  Francisco, 
the  truck  was  destined  tor  Brodie  Meter  Co., 
Oakland,  tor  installation  by  California  Elec¬ 
tric  Co.  George  Smith,  Charlie  Fink  and 
Charles  Geppert  were  tilling  a  Navy  order. 


Henry  V.  Lutge 

|»i(Tur(‘d  at  left  is  co-author 
with  K.  F.  Maryalt  of  the  Nar¬ 
rows  article  (,p.  60).  He  has 
been  assistant  engineer  for  PC 
and  E  for  more  than  22  years. 
Born  in  San  Jose,  he  has  a  civil 
engineering  degree  from  U.  of 
(].  His  hobby  is  his  garden — 
at  present  the  Victorx  variety. 

E.  F.  Moryatt 

was  born  in  \\  riser.  Idaho,  and 
received  his  electrical  engineer¬ 
ing  degree  from  Illinois  Uni¬ 
versity.  His  first  job  was  with 
the  Telejdione  company  in  Seat¬ 
tle.  In  1909  he  went  xvith  Stone 
Webster,  serving  in  various 
posts.  He  joined  l*(i  and  E  in 
1921  :  is  assistant  engineer. 
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UNIFORM  LEAD  SHEATH  THICKNESS 

for  Greater  Strength 
^jand  Longer  Cable  Life  ‘ 
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OKONITE-CAUENDER 

PAPER  INSULATED  POWER  CABLES 


V'liNMii.i 


Salvage  Your  Scrap  —  Buy  U.  S.  War  Bonds 


lEAD  SHEATHS>  which  are  otherwise  free  from 
structural  defects,  will  fail  ultimately  at  the  thinnest 
point  and  cause  cable  failures. 

The  Okonite-Callender  electric  concentricity  gauge 
measures  the  slightest  deviation  in  sheath  thickness 
throughout  the  length— at  top,  bottom  and  either  side 
—thus  permitting  immediate  adjustment  of  the  lead 
press  to  keep  the  sheath  uniform. 

The  accompanying  chart  shows  the  results  of  ac¬ 
tual  micrometer  measurements  made  on  100  consecu¬ 
tive  lengths  of  Okonite-Callender  Paper-Insulated 
Lead-Covered  Cables.  This  lead  sheath  uniformity 
was  made  possible  by  use  of  the  Okonite-Callender 
electric  concentricity  gauge  for  lead  press  control. 

When  you  are  considering  paper-insulated  cable, 
it  will  pay  you  to  have  our  engineers  explain  the 
many  other  Okonite-Callender  research  develop¬ 
ments  that  contribute  to  longer  cable  life. 


THE  OKONITE-CALLENDER  CABLE  CO.,  Inc. 

AN  AFFILIATE  OF  THE  OKONITE  COMPANY 


Executive  Offices,  Passaic,  N.  J.  Offices  In  principal  cities 


O  Individual  lead  sheath  eccentricity  record.  Results  of  actual  microm¬ 
eter  measurements  made  on  100  consecutive  lengths  of  Okonite- 
Callender  Paper-Insulated  Lead-Covered  Cable,  manufactured  in  regular 
factory  production  during  January,  1943,  and  tested  for  sheath  eccen¬ 
tricity  in  accordance  with  procedure  required  by  A.E.I.C.  specifications. 


AEIC  Specification  Permissible  Maximum 


Av.  eccentricity  3.78% 
3%  of  cables  over  6% 
98  %  of  cables  under  6  % 
I  cable  over  7% 


OKONITE-CALLENDER  Specification  Permissible  Maximum 


NUMBER  OF  CABLE  LENGTHS 


V 


Anothe/Power' the  Axis  forgot., . 


whose  electrical  output  is  the  Lifeblood  of  War  Production 


IF  you  haven't  a’ready  done  so.  Herr  Hitler, 
you  had  better  scrap  your  intuition.  For  in 
your  carefully  laid  plans  for  world  conquest, 
it  has  failed  you  once  more.  It  has  failed  to  warn 
you  of  a  “Power”  more  formidable  than  any  you 
have  yet  faced.  That  “Power'',  Herr  Hitler,  is 
electric  power,  American  electric  power,  the 
power  behind  American  production^the  power 
that  has  met  and  will  continue  to  meet  every 
demand  from  our  American  factories  geared 
to  relentless  war  for  Victory. 


Electric  Power  has  now  become  the  yardstick 
of  a  nation's  capacity  for  war.  Here  in  America 
ours  is  almost  limitless;  thanks  to  the  foresight  of 
our  power  makers,  the  supply  of  electrical  energy 
has  always  paced  demand  It  is  not  an  accident 
that  every  war  plant  in  America  that  needed 
more  electric  power  got  it  when  and  where  it 
was  needed. 

Forward  planning  has  always  been  a  charac- 
teristic  of  the  utility  industry.  It  has  never  waited 
until  a  demand  for  power  developed  Theirs  has 


been  the  job  of  anticipating  demand  and  being 
“Johnny-on-the-spot”  with  adequate  facilities  so 
that  when  a  switch  was  thrown,  there  was  power 
available  in  the  quantity  needed.  That  is  why 
America's  war  producing  machinery  went  into 
high  gear  so  soon.  That  is  why  the  "Power"  Hitler 
forgot  is  now  making  itself  felt  on  all  fronts,  and 
will  continue  to  increase  into  a  mighty  crescendo 
of  thundering  tanks,  planes,  guns  and  ships  to 
overwhelm  and  completely  destroy  the  evil  forces 
that  would  enslave  us. 
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•»/  J_his  General  Cable  message 

recently  appeared  in  the  country's  lead- 
incr  influential  newspapers.  This  and 


previous  messages  have  been  planned 
and  timed  to  impress  on  the  thinking 
people  of  America  the  vital  role  the 


Utility  Industry  is  playing  in  the  war 
effort,  to  the  end  that  they  do  not  over¬ 
look  or  forget  in  the  years  ahead  the 
job  you  are  doing  and  what  "you  Ve  got 
to  have''  to  do  it. 


2^  General  Cable  Corporation  Sales  OfFices:  Atlanta,  Boston,  Buffalo, 
Chicago,  Cincinnati,  Cleveland,  Dallas,  Detroit,  Houston,  Kansas 
City  (Mo.),  Los  Angeles,  New  York,  Philadelphia,  Pittsburgh, 


Rome  (N.Y.),  St.  Louis,  Son  Francisco,  Seattle,  Washington  (D.C.) 


The  liquid  used  in  Nonamol  transformers  is  chem¬ 
ically  stable,  has  high  dielectric  strength,  and  will 
not  sludge. 


Bulletin  TU-33  describing  Wagner  Noflamol 
transformers  will  be  mailed  on  request. 


-iw 


Wa^iLerEledlzic  Goiporation 

6400 PlymoutK  Avenue ,  Saint  Louis,Mo.,U.S.A. 


(NON-INFLAMMABLE  LIQUID-FILLED) 

you  0  iombination  of  advantages 
worth  investigating  1 


ir  INDOOR  INSTALLATION  WITHOUT  VAULT 

Noflamol  transformers  may  be  installed  indoors 
without  the  use  of  expensive  fireproof  vaults  since 
the  liquid  used  in  the  transformers  is  non-inflam¬ 
mable.  Considerable  installation  expense  is  there¬ 
by  avoided. 

★  IMPROVED  PLANT  EFFICIENCY.  .  . 

Savings  are  effected  by  dividing  the  circuit  into 
several  sections  and  placing  a  Wagner  Noflamol 
transformer  at  the  load-center  of  each,  eliminating 
long  runs  of  secondary  copper,  reducing  line  loss¬ 
es,  and  improving  voltage  regulations.  Plant  effi¬ 
ciency  is  thereby  improved. 


ir  NO  SPECIAL  FOUNDATIONS  .  .  . 


The  only  foundation  necessary  for  installation  of 
Wagner  Noflamol  transformers  is  a  level  floor, 
strong  enough  to  support  their  weight. 


SAVES  VALUABLE  FLOOR  SPACE  .  .  . 


Wagner  Noflamol  transformers  may  be  installed 
in  out-of-the-way  places,  thereby  releasing  valu¬ 
able  floor  space  for  production.  Since  no  vault  is 
needed,  less  space  is  necessary  for  a  Noflamol 
transformer  installation. 


SAVES  MAINTENANCE  EXPENSE  . .  . 
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•  There  is  glamor  in  the  glass  that 
houses  the  electronic  miracle  of 
fluorescent  lamps.  These  long  light 
sources  provide  the  cool,  shadowless, 
glarefree  illumination  that  works  a 
“charm”  in  speeding  war  production 
in  plants  all  over  America. 

There  is  glamor,  too,  in  the  careful 
“beauty  salon”  treatment  of  glass  at 
Sylvania.  Before  acceptance  it  under¬ 
goes  16  different  inspections  for 


possible  imperfections.  It  is  ' 
handled  with  gloves  —  to  avoid 
possible  contamination  from 
contact  with  human  hands.  It  is  even 
washed,  dried,  brushed,  and  vacuum- 
cleaned  in  air-conditioned  rooms. 

Sylvania  “glamor  glass,”  like  the  de¬ 
velopment  of  the  “Mercury  Bomb” 
method  of  precise  mercury  measure¬ 
ment,  is  a  formula  that  conserves  vital 
metals  for  w'ar.  But  all  the  material 


SELL  SYLVANIA  AND  GIVE  YOUR  CUSTOMERS 
FAR  MORE  LIGHT  AND  LIFE  FOR  THEIR  MONEY 


■4  *Compared  with  1939  a  dollar  invested  today  in 
’  Sylvania  Fluorescent  Lamps  buys  more  than  four  times 
i  the  lumen  output  and  approximately  live  times  the 
lamp  life. 


SYLVANIA 

FLUORESCENT 

DOLLAR 

BUYS: 


(Based  on  decreasing  price  and  increasing  efficiency  and 
iurability  of  Sylvania  40-Watt  White  Fluorescent  Lamp) 


LIGHT  (lum«n  output)  ■  LIFE  (lamp  hours) 


1939  1943  I  1939  1943 


and  process  changes,  made 
■  ^  continually  at  Sylvania,  must 
and  do  step  up  fluorescent 
performance  and  effect  important 
economies.* 

It  is  because  of  Sylvania’s  many  years 
of  independent  and  aggressive  re¬ 
search  that  fluorescent,  today  the  best 
industrial  lighting,  is  destined  to  light 
our  homes,  offices  and  stores  when 
Victory  is  won. 

To  obtain  research  dividends  of  more 
light  output,  longer  life  and  uniform 
color,  specify  Sylvania  Fluorescent 
Lamps  —  each  one  better  than  the 
last  —  for  replacements. 

SYLVANIA 

ELECTRIC  PRODUCTS  INC. 

Formerly  Hygrade  Sylvania  Corporation 
Salem,  Mass. 

Incandescent  Latnps,  Fluorescent 

Latnps,  Fixtures  and  Accessories, 

Radio  Tubes,  Electronic  Devices. 


i. 
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Detecting  Sources  Of  Vibration 

in  airplane  crankshafts  is  the  job  of  this 
Dynctric  Balancing  Machine.  Through 
electronic  amplification,  unbalance  vibra¬ 
tions  as  small  as  tueuty-ftte  millionths  of 
an  inch  are  located  and  measured  in  a 
few  seconds.  Detecting  and  correcting 
these  harmful  impulses  before  they  can 
do  damage  is  a  vital  step  toward  eliminat¬ 
ing  excessive  crankshaft  and  piston  wear, 
thus  preventing  loss  of  engine  efficiency. 
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Cleaning  the  Air  in  steel  mill  motor-rooms  is 
one  of  many  applications  of  the  PRECIPITRON, 
Westinghouse  electric  air  cleaner.  By  trapping 
air-borne  dust,  dirt  and  soot — including  particles 
as  small  as  1/250,000  of  an  inch — it  prevents 
damaging  dirt  from  settling  in  machine  wind¬ 
ings,  Result;  Increased  operating  efficiency, 
fewer  shutdowns  for  maintenance. 


In  Aluminum  Production,  large  quantities  of 
d-c  power  are  required.  The  Ignitron  Rectifier, 
electronic  device  developed  by  Westinghouse, 
converts  alternating  current  to  direct  current 
at  higher  efficiency  than  any  other  type  of  equip¬ 
ment.  It  carries  rated  loads  continuously — 24 
hours  a  day.  Because  there  are  no  major  moving 
parts,  maintenance  is  practically  eliminated. 


m 


Highly  Accurate  Control  of  motor  performance 
is  essential  for  uniformity  of  product  in  the  paper 
and  other  process  industries.  By  Electronic 
means,  more  precise  control  of  speed,  voltage, 
acceleration,  and  other  characteristics  can  be 
obtained.  The  absence  of  any  moving  parts  per¬ 
mits  maintaining  the  highest  possible  degree  of 
sensitivity,  without  the  necessity  of  frequent 


Mass-Production  Welding  has  been  made  pos¬ 
sible  largely  through  the  development  of  modern 
resistance  welding  techniques.  By  this  method, 
metal  parts  are  now  fabricated  far  faster  than 
ever  before.  To  deliver  high-quality  welds  of 
uniform  strength,  accurately  controlled  current 
must  stab  through  the  metal  as  often  as  1800  times 
a  minute.  In  scores  of  plants,  Westinghouse 


maintenance.  Electronic  Timers  provide  this  precision  control, 

J-91007 

For  further  information  on  practical  applications  of  Westinghouse  Electronic  devices,  write  or  phone  your 
nearest  Westinghouse  office.  Westinghouse  Electric  ^  Manufacturing  Company,  East  Pittsburgh,  Pa. 

A^^Stin^houSC  electronics 

PLANTS  IN  25  CITIES...  OFFICES  EVERYWHERE 
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Now... MILLER  offers 
new  Reflectors  of  MASONITE 

with  exclusive  I VANITE  finish! 

▼ 


We  wanted  the  sturdiest, 
most  durable  non-metal  lie  reflector 
w'e  could  get  for  the  Miller  50 
Foot  Candler  and  100  Foot 
Candler. 

After  testing  many  materials,  we 
selected  Masonite  Reflector  Board. 
It  was  developed  especially  for  use 
as  a  reflector  and  provides  the 
qualities  of  strength  and  perma¬ 
nency  that  Miller  Products  always 
have.  Next,  we  treated  it  with 
IvANlTE,  an  exclusive  finish  de¬ 
veloped  right  here  in  our  own  plant. 
The  result?  A  rugged,  light-weight, 
easy-to-handle  reflector  with  a  dur¬ 
able  high  reflection  factor  .  ,  .  plus 
conspicuous  savings  of  precious 
steel  for  Uncle  Sam. 


That’s  typical  of  the  mechanical 
ingenuity  behind  the  Miller  Con¬ 
tinuous  Wireway  Fluorescent  Light¬ 
ing  System.  It’s  the  kind  of  engi¬ 
neering  that  provides  such  proven 
user- benefits  as  loiv  installation 
cost,  daylight  efficiency,  easy  main¬ 
tenance,  complete  mobility.  (Check 
column  at  right.)  And  it  makes 
Miller  50  Foot  Candler  or  100 
Foot  Candler  your  ideal  lighting 
system  for  today’s  war  needs,  to¬ 
morrow’s  shift  to  new  products  or 
changed  plant  layout. 

Your  nearby  Miller  field  engineer 
can  discuss  these  good  things  in 
terms  of  your  specific  business.  Call 
him  in  today,  or  write  us  direct. 


THE  MILLER  COMPANY  •  MERIDEN,  CONNECTICUT 


ILLUMINATING  DIVISION 

.*»  Fluorescent,  Incondescent 
Mercury  lighting  Equipment 


OIL  GOODS  DIVISION 

Domestic  Oil  Burners 
ond  Liquid  Fuel  Devices 

WAR  CONTRACTS  DIVISION 

Wor  Moteriel 


ROLLING  MILL  DIVISION 

Phosphor  Bronze  and  Bross 
in  Sheets,  Strips  and  Rolls 


CHECK  THESE  MILLER 
FLUORESCENT  FEATURES 

INST  ALLA  TION  SAVINGS— 

CONTINLOUS  vviREWAY  Contains  all  wiring 
and  necessary  auxiliaries — Miller's 
flanged  top  channel  permits  clamp  strap 
attachment  at  any  point  for  quirk  mount¬ 
ing  or  hanging  to  any  type  superstructure. 

DAYLIGHT  EFFICIENCY —KAf-qxxzU', 

productive,  modern  lighting  for  your 
specific  plant  needs,  evenly  distrihuted 
to  every  working  surface. 

EASY  MAINTENANCE— nevi  durable, 
light-weight  reflectors  of  Masomte  Re¬ 
flector  Board  with  exclusive  Ivamtg 
finish  are  easy  to  handle  and  keep  clean 
— demount  simply  and  quickly,  can  even 
be  handled  by  women  workers. 

COMPLETE  MOBILITY— enCire  rows 
of  units  are  easily  moved — units  in  row-' 
can  be  cut  out  readily. 


y 


IS 


THE  SUPPLY  LINES  BEHIND 
THE  LINES  OF  SUPPLY 

“American  Fighting  Poner”  originate!)  far  behind  the 
lines  of  American  production.  Generated  hy  the  Elec¬ 
trical  Power  Industry,  it  is  the  one  ingredient  that  goes 
into  every  single  gun,  ship,  tank  and  plane.  Without 
it,  our  millions  of  fighting  men  on  the  hattlefronts  of 
the  world  would  be  powerless.  Since  the  outbreak  of 
war  Electrical  Power  is  the  one  commodity  which  has 
been  adequately  available  in  sufficient  (]uantity  to 
meet  staggeringly  heavy  war  time  demands.  Even 
today,  every  load  is  being  continuously  supplied 
without  delay  and  without  rationing  or  priorities.  To 
the  men  who  have  made  this  possible  should  go  the 
highest  tribute  our  nation  can  pay.  Electrical  Power 
is  America's  fighting  power. 

Hubbard  and  Company  is  proud  to  have  been  so 
closely  associated  with  this  vital  industry  since  its  very 
start.  Hubbard  products  support  the  supply  lines  that 
carry  this  power  to  American  plants  and  homes. 


Fo«  --  - 


HUBBARD  POLE  LINE 
HARDWARE  INCLUDES: 

if  Standard  Pole  Line  Hardware 
if  Cable  Material  for  Overhead  and 
Underground  Construction 
if  Communication  System  Hardware 
if  Electric  Railway  Hardware 
if  Insulator  Pins 

if  Pole  Top  Fixtures  and  Steel  Cross  Arms 
if  Strain  Insulators  and  Clevises 
if  High  Tension  Material 
if  Secondary  Racks  and  Accessories 
if  Pole  and  Qross  Arm  Brackets 
if  Wirehotders  and  House  Brackets 
if  Expansion  Bolts 
if  Street  Lighting  Equipment 
if  Lightning  Arrestors 
if  Rurol  Electrification  Material 


flwf  COMPANY 


OAKLAND,  CAL. 


P  ITT  S  B  URG  H 
C  HI  C  A  G  O 


HANG  THE  LOAD  ON  HUBBARD  HARDWARE 


Wanin'^ 


This  new  free  booklet  from 


frigidaire 


frigidaire 


helps  you  build  ^ 

many  grand  meals 


Wor  Eondi  for  Victory 


.  uio  it  propoHy 


How  soup  stock  in  your 


15  Minute  X'egtiahle  Soup 


ft  ooiY  to  o»e  in  cli»ho»  liko  thoto  Chfififti  Bakid  Haih 

nelmous  Tomaf  Sotfp  _ _ » 


oikATOBS  Nont  month  look  for 

sbiaihaIBC  DIvUion  of  OtNERAL  WOT  >  “How  to  K#o| 
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Frigidaire’s  new  advertising  will  give  women  timely, 
helpful  and  authentic  information  the  way  they  are 
used  to  finding  it  in  their  favorite  women’s  magazines. 

The  above  advertisement  is  typical.  Now  that 
canned  foods  are  rationed,  more  women  will  pre* 
pare  soup  at  home.  Frigidaire  provides  a  real  service 
by  telling  homemakers  how  to  make  a  simple  soup 
stock,  how  to  keep  it,  and  ways  to  use  it  in  whole¬ 
some,  nourishing  dishes.  It  is  the  kind  of  advertising 
that  will  be  widely  read  and  sincerely  appreciated 
by  women  everywhere. 


Each  advertisement  in  the  series  deals  with  a  timely 
food  or  refrigeration  subject  of  special  interest  to 
women.  Each  refers  readers  to  the  Frigidaire  Dealer 
for  Frigidaire’s  Free  WARTIME  SUGGESTIONS  booklets. 
Each  tells  how  to  locate  the  Frigidaire  dealer,  thus 
tying  him  in  directly  with  this  National  Campaign. 

Watch  for  this  Frigidaire  Advertising  in  Ladies' 
Home  Journal,  Woman’s  Home  Companion,  Good' 
Housekeeping,  McCall’s,  Better  Homes  and  Gardens, 
American  Home,  Farm  Journal  and  Farmer’s  Wife, 
and  True  Story! 


Ngvu  Natiori"Vyid©  CoinpciiQ^ 

INe w  I  ^  valuable  wartime  help 


"Xuu/  NATIONACADVERTISING 
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by  FRIGIDAIRE 

every  homemaker  needs  today. 


jMjiw 


iiittiiliiliii 


Wartime 

Suggestions 


to  Kelp  you  get  th< 
mo»t  out  of  your 
Refrigerator 


portant  Objectives: 

To  help  keep  the  name  Frigidaire  be- 
3.  fore  the  public  in  a  way  that  will  be 

favorably  remembered. 

To  help  Frigidaire  Dealers  maintain  their 
4»  identification  with  Frigidaire  and  to  build 
good  will  for  themselves. 

refrigeration  experience  will  be  passed  <>n  to  the 

nserf  of  the  more  than  7  million  Frigidaires  that 

Savebeensold-andtoallotherrefriseratornsers. 

Wt  firmly  bdure  Ihirt  campaign  mil  con- 
irlnlcZ  the  mar  offer,  on  ,ho  homo  fron,  and 
.mf  ,nhi,an,ia,  honofi.e  ,0  ocory  momhor 


,  To  cooperate  with  the  taove...,,,....  .  - 

!•  grams  for  conserving  the  nations  food 
and  food-heeping  equipment. 

_  To  render  a  real  and  needed  service 
2*  not  only  to  Frigidaire  users,  but  also  to 
the  users  of  all  other  refrigerators. 

T  many  other  manufacturers,  our  major  re- 
Sv  b  to  build  war  materials  for  our 
sponsibility  iji„g  ,he  importance 

o  ”  tgera  on  to  the  fli  and  health  of  Amer- 
°  a  we  ace  embarlring  upon  a  new  "atjon-wide 

”T„iforLtmllfhrbTnefirofou"^  ^ 


;g^/wARTIMi  SUGGESTIONS  Booklet 

To  help  Frigidaire  hl“ge,  FriSd'aire’s  popular 

for  f?ee  distribution  in  tbetr 

communities.  .  introduced  nearly  a  year  ago,  has 

This  booklet,  originally  1  d  ^  literally  packet 

now  been  like  th^e  shown  on  the  opposit, 

with  practical  and  useful  1  to  keep  in  a  refrigerator 

page.  I.  «lla  hoJ^k^P  i„  ,5  minutes.  U give,  teste. 


CORPORATION  •  Dayton, 


14 


Electrical  West — Vol.  90,  No.  4 


Dig  earth  from  around  pole  to  a  depth  of  approx¬ 
imately  14  inches  from  the  groundline.  Then  remove 
the  loose  decayed  wood  in  the  treatable  zone. 


ROUND 

2 


Apply  OSMOPLASTIC  by  brushing  or  daubing  on 
the  cleaned  surface  from  6  inches  above  to  1 2 
inches  below  the  groundline  level. 


Wrap  the  Osmose  bandage  around  the  treated 
area.  This  protects  and  retains  the  Osmoplastic 
until  the  Osmosalts  penetrate  into  pole. 


Bock-fill  the  hole  and  the  operation  is  completed. 
The  Osmoplastic  protection  adds  many  extra 
years  service  to  standing  poles. 


Write  for  full  information  TODAY! 

OSMOSE 

WOOD  PRESERVING  COMPANY 

OF  AMERICA,  INC. 

DENVER 

SEAHLE  •  BUFFALO  •  SAN  FRANCISCO 


BOOKS 

yoa  may  want - 

l'KiN<Jii*LE.s  OK  Ki.ectkomcs.  Lv  Royce 
(.erald  Kloeffler,  first  edition,  173  pages, 
illustrated,  169  figures,  John  Wiley  &  Sons, 
!?2..30.  This  book  is  particularly  valuable 
to  the  individual  requiring  a  non-mathe- 
inatical  but  basic  practical  knowledge  of 
the  theory,  construction  and  application  of 
elertronic  tubes.  The  first  chapters  intro¬ 
duce  a  brief  discussion  of  the  electronic 
theory,  present-day  conception  of  the  atom 
with  its  complement  of  electrons,  and  the 
physical  relationship  between  electric  cur¬ 
rents.  potentials,  electro  static  and  electro¬ 
magnetic  fields. 

Other  chapters  are  devoted  to  a  descrip¬ 
tion  of  gaseous  conduction,  secondary  emis¬ 
sion,  space  charges  and  grid  action  which 
must  be  thorougbly  understood  by  those  at¬ 
tempting  to  determine  the  characteristics  of 
tin  various  types  of  electronic  tubes.  The 
theory  of  rectification,  and  the  application 
of  rectifier  devices  such  as  the  selenium  and 
copper  oxide  types,  mercury  vapor  tube  rec¬ 
tifiers  of  the  ignitron  and  multianode  mer¬ 
cury  arc  types  are  given  adequate  treat¬ 
ment.  Other  types  of  tubes,  such  as  the 
hard  and  soft  vacuum  types  and  gas-filled 
types  are  described.  Tube  construction  and 
the  uses  of  diodes,  triodes,  and  other  multi¬ 
element  tubes  are  clearly  explained. 

The  reader  is  given  a  brief  review  of  the 
quantum  theory  of  light  which  is  necessary 
to  acquaint  him  with  phenomena  underly¬ 
ing  tbe  action  of  photo-electric,  photo¬ 
voltaic  and  photo-conducting  tubes. 

Other  special  electronic  devices  such  as 
beam  power  tubes,  cathode-ray  tubes  and 
electron  multipliers,  their  development  and 
uses  are  described. 

The  last  chapter  is  devoted  to  a  descrip¬ 
tion  fif  a  few  of  the  circuits  requiring  the 
,  use  of  electronic  tube  devices  in  radio 
transmitters  and  receivers,  power  rectifiers 
and  inverters,  and  industrial  applications. — 
K.  S.  B. 

Trvnsients  in  Linear  Systems.  Vol.  1. 
by  Murray  F.  Gardner  and  John  L.  Barnes 
f first  edition).  389  pages.  6x9,  illustrated. 
John  Wiley  &  Sons,  S3.  Whenever  a  circuit 
is  closed  or  opened,  whenever  an  irregular 
or  sudden  change  occurs  in  a  mechanical 
<ir  electrical  system,  transient  effects  occur. 
Although  usually  of  short  duration  these 
effects  frequently  impose  severe  stresses 
upon  equipment.  The  engineer,  therefore, 
has  found  the  study  of  transients  very  valu- 
'  able  in  numerous  design  and  application 
problems. 

This  book  deals  with  the  setting-up  and 
I  solution  of  problems  of  transients  in  linear 
I  electrical,  mechanical  and  thermal  systems. 

I  Volume  I  is  also  restricted  to  lumped-con- 
.  stant  systems. 

Tvpical  cases  dealt  with  are:  wave-form 
I  of  a  surge-voltage  generator,  response  of  a 
vacuum  tube  amplifier,  governor  action,  re- 
:  covery  voltage  and  transient  vibrations  in 
mechanical  systems. 

Previous  writers  upon  this  subject,  such 
as  Bush  in  his  Operational  Circuit  Analy¬ 
sis.  have  based  tbeir  approach  to  transients 
upon  Heaviside’s  operational  calculus,  add- 
I  ing  the  necessary  mathematical  rigor  by  a 
'  supplemental  use  of  the  Fourier  and  Laplace 
I  transformation  methods.  The  present  au- 
j  thors  have  based  their  work  directly  upon 
1  the  Laplace  transformation  method.  The 


lesults  are  more  rigorous,  somewhai  less 
restricted  in  their  applications,  and  tend  to 
give  a  better  picture  of  the  relation  bo 
tween  steady-state  and  transient  conditions 
than  do  the  more  familiar  Heaviside  meth¬ 
ods.  A  disadvantage  is  the  greater  depth 
of  mathematical  understanding  required. 
Most  of  the  detailed  mathematical  back 
ground,  however,  is  developed  and  included 
in  the  book.  New  symbolization  has  been 
kept  to  a  minimum. 

The  authors  have  adequately  recognized 
the  importance  and  difficulty  of  setting  up 
the  differential  equations  for  a  specific  case 
by  devoting  one  of  the  opening  chapters  en¬ 
tirely  to  this  subject.  Subsequent  ch.ipters 
introduce  the  Laplace  transformation  and 
theory  of  functions  of  a  complex  variable. 
The  L-transformation  method  is  then  de¬ 
veloped  through  its  application  to  problems 
of  increasing  difficulty. 

The  reader  already  familiar  with  Heavi¬ 
side’s  operational  methods  will  find  himself 
“at  home”  with  the  material  presented,  even 
though  the  methods  are  unfamiliar.  The 
reader  with  a  lesser  previous  introduction 
to  transients  is  likely  to  find  himself  in  an 
unfamiliar  world  of  new  concepts,  nquir- 
ing  considerable  study  for  their  masteiy.  In 
either  case  this  book  is  to  be  recommended 
for  those  desiring  a  thorough-going  mathe¬ 
matical  approach  to  transient  studies.— 
W.  R.  J. 

Communication  Circuits,  by  Lawrence 
A.  Ware  and  Henry  R.  Reed.  287  pages.  John 
Wiley  &  Sons,  $3.50.  The  basic  principles 
of  communication  transmission  lines  and 
their  associated  networks  are  presented,  cov¬ 
ering  the  frequency  range  from  voice  fre 
quencies  through  the  ultra-high  freqinmcies 
Two  chapters  are  devoted  to  Wave  Guides 
and  Coaxial  Cables  as  applied  to  the  I  HF 
range.  Throughout  the  text,  wherever  tbe 
problem  at  hand  could  he  appropriately 
applied  to  IJHF,  this  was  done. 

A  rather  extensive  treatment  of  LHF 
transmission  by  means  of  rectangular  and 
cylindrical  wave  guides  and  coaxial  cable- 
is  presented  inasmucb  as  the  increasing  im 
portance  of  a  knowledge  of  Maxwell’s  equa 
tions  is  recognized.  The  treatment  pre 
sented  therein  is  designed  to  lead  tbe  stu 
dent  into  the  elements  of  this  theory  as  well 
as  such  subjects  as  filters,  impedance  match 
ing.  and  wave  guides.  No  attempt  has  beci 
made,  however,  to  present  a  complete  treat 
ment  of  any  particular  field. 

.A  knowlerige  by  the  reader  of  calcubi- 
and  the  elements  of  alternating-current 
theorv  has  been  assumed  bv  the  aiitbor- 
C.T.M. 

A  Guide  to  Cathode  Ray  Patterns,  bv 
Merwyn  Bly.  39  pages  8’, 4:  x  11,  John  AL  ilev 
&  Sons.  81  ..30.  Designed  as  a  laboratory  man¬ 
ual  for  those  who  use  cathode  ray  oscillo 
scopes  and  are  familiar  with  the  fundainen 
tals  of  their  operation,  this  little  booklet 
provides  a  series  of  sketches  of  typical 
screen  patterns  encountered  in  oscilloscope 
work.  Covering  items  such  as  phase  deter 
mination,  frequency  determination,  modula 
tion  patterns,  sine-  and  square-wave  testing, 
resonance  curves,  and  vacuum  tube  charac 
teristics.  the  book  provides  approximately 
170  sketches  with  brief,  to-the-point  dis¬ 
cussions.  It  is  not.  however,  a  text  book  and 
the  beginner  will  find  a  companion  treatisf 
of  fundamentals  desirable. 

The  author  has  thoughtfully  included 
drawings  of  “perfect”  half-sine  waves  ol  va¬ 
rious  amplitudes  for  quick  checking  o! 
-wave  shape  purity.  The  manual  provides 
numerous  circles  with  dotted  axes  for  the 
convenience  of  the  technician  to  draw  r-  fer 
ence  images  from  his  own  experienre.- 

T.M.B. 


STKAIGHT  A»mOH  MODS 


these  critical  points,  and  reduces  its  amplitude 
of  vibration.  The  rods  also  protect  the  cable 
against  burning  by  flashovers. 

Most  important  right  now,  damaged  con¬ 
ductors  can  be  repaired  with  armor  rods;  thus 
often  eliminating  the  need  for  new  conductors. 
Where  strands  in  a  cable  have  been  broken  at  an 
insulator,  or  burned  by  insulator  breakdowns  or 
flashovers,  addition  of  armor  rods  usually  makes 
the  conductor  “good  as  new.”  Alcoa  engineers 
will  gladly  tell  you  how  to  employ  armor  rods 
on  all  kinds  of  power  conductors.  Aluminum 
Company  of  America,  2132  Gulf  Building, 
Pittsburgh,  Pennsylvania. 


Desiring  to  serve  the  industry  in  the  best  possible 
way,  we  have  released  to  the  public  patents 
covering  the  use  of  armor  rods.  This  makes  avail¬ 
able  to  everyone,  without  the  need  for  licensing 
procedure,  a  technique  which,  though  originally 
developed  for  use  with  A.C.S.R.,  has  since  been 
employed  on  all  kinds  of  conductors. 

Armor  rods  resemble  an  extra  layer  of  heavy 
strands  covering  the  cable  for  a  short  distance 
each  side  of  the  insulators.  Invented  as  protec¬ 
tion  against  fatigue  caused  by  resonant  vibra¬ 
tion,  they  increase  the  resisting  moment  of  the 
cable  at  points  of  support.  This  distributes  the 
stress  due  to  bending,  strengthens  the  cable  at 
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‘WE  TOP 
THAT  10% 
EVERY  PAYDAY." 


J  "THArS  A  ^ 
/  MIOHTY  SAFE 
„  HOUSE,  SON)' 


Electrical  West — Vol.  90,  No.  4 


"YEH  MAN  I  AND  TO  THINK  THEY  USED 
BE  G-E  AUTOMATIC  BLANKETS." 


“YES  I  THAT’S  THE 
SMITH'S  NEW  HOMEI' 


’YOU  CAN  BET 
THERE’S  0-E 
EQUIPMENT 
ON  EVERY 
U.  S.  PLANE." 


AND  ON  EVEIY 
SHIP  AND  TANK. 
J»  TOO!" 


’HE  TOLD  ME  A  LOT 
ABOUT  THE  CARE 
OF  APPLIANCES,  TOO.  ' 
I’M  CAPTAIN  IN  THE 
KITCHEN  AT  OUR  HOUSE." 


“I  RECOGNIZE  THIS 
STREET  SIGN  FROM  TNI 
y  G-E  ADVERTISEMENT 
^  IN  COlllER'S." 


'LOOKING  FOR  ONE  OF  THOSE  G-E  ADS,  SIR? 

A  THEY’RE  IN  ALL  THE 
^  BIG  MAGAZINES" 
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The  Red  Cross  has  Problems 
like  your  own 

— of  Planning 

Your  Red  Cross  operates  a  vast  planning  program  to  enable  it 
to  be  ready  for  any  disaster  or  emergency  anywhere — whether 
it  comes  in  the  Americas,  Europe,  Australia,  Asia,  or  Africa. 

— of  Organization 

Your  Red  Cross  is  responsible  for  the  smooth  operation  of  3,750 
chapters  and  6,000  branches,  all  engaged  in  the  same  enterprise 
of  helping  all  who  need  help. 

— of  Personnel 

Your  Red  Cross  has  tripled  its  staff  since  Pearl  Harbor  and  has 
had  to  enlist  the  aid  of  and  train  over  6,000,000  volunteers  in 
the  principles  of  First  Aid,  Water  Safety,  Accident  Prevention, 
Home  Nursing,  Nutrition,  Nurse’s  Aideing,  Mass  Feeding, 
Motor  Mechanics,  and  other  subjects  allied  to  our  country’s 
war  effort. 

—of  Production 

Your  Red  Cross  is  not  only  one  of  the  world’s  foremost  pur¬ 
chasers  of  supplies,  but  it  has  the  immense  distribution  job  of 
collecting  millions  of  items  from  10,000  different  communities 
in  the  United  States,  assembling  and  storing  them,  and  then 
shipping  them  to  practically  every  country  in  the  world.  Last 
year  your  Red  Cross  shipped  some  $60,000,000  worth  of  food, 
clothing,  and  medical  supplies  to  over  20,000,000  homeless 
people  in  foreign  countries. 

— of  Finance 

Your  Red  Cross,  whose  war-time  and  post-war  expenses  will 
run  well  into  hundreds  of  millions,  must  account  to  the  public 
for  every  penny  it  collects  and  puts  to  work.  Its  accounts  are 
audited  annually  by  the  U.  S.  War  Department. 


The  Red  Cross  faces  the  same  problems  as  are  in  your  business. 
With  your  support  it  can  successfully  meet  them. 

The  Second  War  Fund  is  greater  than  the  First,  but  no  greater 
than  the  increased  needs. 

Business  men  can  help  with  time  and  with  money,  as  organiza¬ 
tions  and  as  individuals. 

March  is  the  Red  Cross  month  .  .  .  Cooperate  with  your  Red 
Cross  Chapter. 


Your  Dollars  help  ■  make  possible  the 

AMERICAN  +  RED  CROSS 

This  space  contributed  by  the  Publisher 
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1  POWER 

centTrT 

NO  CATCH  BASIN  REQUIRED 


Nearer  the  Load  Center 

to  improve  voltage  regulatkm 


anywhere  you  need  it 

in  a  hurry 

with  V^mnghouse 


s  ai 
Qter 

switching 
coo 
it: 
fad 
i  te: 


f4  Power  centers  are  available  for  installation 
p  anywhere  ,  .  .  indoors  or  outdoors!  They  are 
"Packaged  Power"  to  supply  concentrated 
loads.  Unit  construction  saves  man-hours  in  in¬ 
stallation  and  production  time  because  all  units 
are  factory  assembled  and  tested. 

Westinghouse  Power  Centers  have  been  ap¬ 
plied  in  cdl  types  of  Industrial  Plants  and  are 
proving  ideal  in  office  buildings,  apartment 
houses,  air  bases.  Navy  Yards,  and  Army  Camps. 
Used  near  the  load  center,  they  improve  voltage 
regulation  and  often  save  more  than  75%  of  the 
copper  otherwise  required  for  long  secondary 
cables. 


Power  Centers  are  available  with  oil,  Iner- 
teen,  or  air-cooled  transformers;  high-voltage 
fuses,  disconnect  switches  or  selector  switches; 
low-voltage  panelboards,  brecikers  or  throat- 
connected,  low-voltage  switchgear. 

Air-Cooled  and  Inerteen  Power  Centers  can 
be  mounted  overhead  to  save  floor  space  .  .  . 
with  perfect  safety  to  workmen  below. 

Ask  your  Westinghouse  representative  for  com¬ 
plete  information,  or  write  Westinghouse  Elec¬ 
tric  &  Mfg.  Co.,  East  Pittsburgh,  Pa.,  Dept.  7-N. 

J-70400 


FEATURES 

•  Factory  assembled  and  tested  •  Sate 

•  Low  installation  cost  .  Attractive 

•  Less  copper  .  Minimum  space 

•  Better  regulation  .  No  vaults  required’^ 

ADDED  ADVANTAGES  OF  AIR-INSULATED  POWER  CENTERS 

•  Fire  hazard  is  eliminated.  Transformer  is  completely  air-cooled.  No  cooling 
or  insulating  liquids  of  any  kind. 

•  Explosion  hazard  is  eliminated. 

•  Toxic  gas  hazard  is  eliminated. 

•  Inspection  and  maintenance  are  reduced  to  a  minimum. 

*National  Electric  Code  permits  air  and  Inerteen-insulated  units  to 
be  installed  indoors  without  fireproof  vaults. 


A^stinghouse 


POWER  CENTERS 


Il 
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Standardized 

New  Allis-Chalmers  Standard  Load  Center  Unit  Substations 
They  save  installation  time,  save  space,  save  losses  •  • .  help 


ALLIS-CHALMERS  DROP  COLLAR 


£XACT  AL/GA/Me^r  A/ffDfO 


£XACr  AL/6A/M£Nr  NOT  REQUtR£D 


Savings  in  Installation!  No  exact  alignment  of 

the  equipment  is  required.  The  Allis-Chalmers  “drop  collar”  is 
used  on  outdoor  and  on  the  high  side  of  load  center  units.  On 
the  low  voltage  side  of  load  center  units,  flexible-cable  connection 


is  made  inside  switchgear  cubicle.  And  because  Allis-Chalmers 
Load  Center  Unit  Substations  are  factory-assembled,  there’s  no 
wiring  to  be  done  in  the  field.  Nor  is  it  necessary  to  construct 
any  special  foundation  or  fireproof  vaults. 


CONVENTIONAL  FLANGE  JOINT 


I 
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or  Savings 


faster  deliveries. 


drafting  board  delayi 


giving  you 

you  save  important  amounts  of  copper  for  the  war  effort! 


wvrA 


retct  II6MTS 


Savings  During  Blackouts!  Load  Center  Unit  Substations 

make  it  easier  to  use  separate  lighting  and  power  circuits.  Lamp  flicker  is 
reduced  .  .  .  and  blackout  control  of  lighting  can  be  achieved  without  killing 
power  circuit  and  interrupting  production. 


Savings  in  Copper!  Installed 

right  at  the  machines  they  serve,  load  center 
unit  substations  eliminate  long  runs  of  heavy 
secondary  cable. 


All  this  —  and  flexibility,  too! 


The  savings  you  make  with  standard  Allis- Chalmers  Load  Center 
Unit  Substations  add  up  to  a  big  wartime  and  peacetime  engineer¬ 
ing  advantage.  And  there’s  no  penalty  attached . . . 

For  even  though  these  units  have  been  standardized,  you  still  get  your 
choice  of  a  wide  variety  of  high  and  low  voltage  connection.  On  the 
high  side  you  can  have  disconnect  switches,  oil  fuse  cutouts,  metal-clad 
switchgear,  direct  connection  to  roof  bushings,  or  throat  connection  to 
bus  run.  On  the  low  side,  stationary  or  drawout  air  breakers  can  be 
electrically  or  manually  operated.  Transformers  can  be  Chlorextol-liquid- 
hlled  or  dry-type. 

To  team  why  buying  Standard  Load  Center  Unit  Substations 
is  smart  buying  for  you,  call  the  district  office  near  you.  Or  write 
ALUS-CHALMERS  MFC.  CO.,  MILWAUKEE,  WiS. 

A  1572 


Savings  in  Space!  Compact 

design  of  Allis-Chalmers  outdoor  Unit 
Substations  saves  space.  If  load  center  shifts, 
diese  packaged  units  are  easier  to  move. 


VICTORY 


,  -  c;>-  ' 
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that  are  news. 


Bus  Support  Clamp  (400) 

Delta-Star  Electric  Co.  has  announced  an 
expansion-type  bus  support  clamp.  These 
single  or  double  bus  support  clamp-,  are 
available  with  provisions  for  longitudinal 
movement  of  bus  conductors  from  expan¬ 
sion  or  contraction.  Bus  fittings  have  rollers 


permitting  %  in.  longitudinal  movement  of 
bus  on  either  side  of  center  line  or  a  1*4 
in.  total  movement.  Use  of  this  sliding  type 
of  fitting  is  said  to  reduce  possibility  of 
insulator  breakage  on  long  bus  runs. 


Glass  Fiber  Cable  Hanger  (401) 

AX  estingboiise  Electric  &  Mfg.  Co.  lias  de¬ 
veloped  a  glass  fiber  cable  banger  for  use 
in  mines,  shipyards  and  on  construction 
projects.  This  strap  is  impervious  to  mois¬ 
ture  and  will  not  rot,  stretch  or  shrink,  the 
manufacturer  reports.  Glass  fibers  are  pro¬ 
tected  and  the  insulation  value  increased 
by  beat-resisting  varnish  treatment. 

Standard  size  hanger  is  11  in.  long  x  !*•) 
in.  wide.  A  one-balf  inch  metal  grommet  in 
each  end  permits  nailing  to  wooden  pillars. 


PREVENT  MANPOWER  SHORTAGES 


.Signalette,  a  light  signal  that  operates  by 
fluorescent  reflection  of  “black  light.”  has 
been  announced  by  I.ittelfuse  Inc.  Developed 
for  aircraft  use,  the  manufacturer  reports 
that  it  can  be  used  in  other  fields  as  well. 
Indication  is  entirely  by  reflected  light  and 
radio  activity.  The  unit  operates  by  fluores¬ 
cence  under  “black  light”  from  the  usual 
sources  within  aircraft;  a  radium-active 
fluorescent  paint  used  on  the  indicator  shows 
signals  in  total  darkness.  Uses  1.5  watts: 
overall  length  2  5/32  in. 


Industrial  accidents  are  one  reason  for  manpower  shortages. 
And  uncontrolled  arcing  is  one  cause  of  industrial  accidents. 
That’s  why  special  safety  features  are  incorporated  in  Federal 
Rolarc  Safety  Switches  to  control  and  reduce  dangerous  arcing 
to  an  absolute  minimum  .  .  .  and  to  increase  production  by 
eliminating  delays  and  accidents  caused  by  switch  failure. 

The  parallel  cylindrical  rollers  which  "dam  up"  and  snuff  the 
arc  give  these  575  Volt  Rolarc  Safety  Switches  many  added 
advantages.  This  new  method  of  arc  control  lengthens  switch 
life  —  conserves  war  vital  copper  —  saves  valuable  time  and 
priceless  manpow’er.  Follow  the  leaders  —  for  extra  service 
and  safety  switch  to  Federal! 


Radio  Transformer  (403) 

An  armored-insulation  high-voltage  plate 
supply  transformer  has  been  announced  bv 
.\cme  Electric  &  Mfg.  Co.  It  is  rated  at  3,300 
volts.  1.8  amp.  secondary  ;  is  intended  for 
transmitter  service  for  d-c  rectifier  syetemf. 
According  to  the  manufacturer,  it  is  particu 
larly  suited  for  continuous  service  of  radio 
transmission. 


For  Complete  Rolarc  Data 

Write  for  Bulletin  42-12.  Contains 
all  the  essential  facts  on  the  575 
Volt  Federal  Rolarc  Safety  Switch. 

SAN  FRANCISCO  LOS  ANGELES  PORTLAND.  ORE. 
1264  Folsom  St.  440  Seaton  St.  121  N.W.  Fifth  Ave. 
UNderhill  2367-8  Mutual  7087  ATwater  535S 


Blueprinting  Machine 


Beacon  4380 

FEDERAL  ELECTRIC  PRODUCTS  COMPANY 

64  PARIS  STREET,  NEWARK.  N.J, 

INikBOA^OS  e  CIRCUIT  BREAKERi| 


A  blueprinting  machine  utilizing  eigb! 
1.50-watt  incandescent  lamps  has  been  df 
signed  by  Victoray  Corp.  The  manufacturer 
claims  that  no  experience  is  required  M 
operate  the  unit  and  that  cost  of  prints  it 
approximately  one  cent  per  square  fort. 


Drop  Forged  Hi~Une  Hardware 
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JC  or  when  you  specify  die-forged  you  specify  full  radius  round  corners  and  edges— better 
corona  performance  and  superior  strength.  In  case  of  failure  of  one  insulator  string,  the 
rounded  corners  allow  the  fittings  to  rotate  without  interference. 


Why  not  get  the  full  story  on  BTC  yoke  sets?  Double,  triple  or  special  design,  you'll  find  full 


information  in  the  BTC  Hi-Line  Reference  Book.  Write  for  your  copy. 


THE  BREWER -TITCHENER  CORPORATION 

CORTLAND,  NEW  YORK 


IVekt,  OrtlU  BOND  WAGON  NOW  ! 


RE  rolling  down  that  good  old  Victory  road — full  speed  ahead!  We  figure 
’  the  sooner  we  put  every  last  cent  we  can  in  War  Bonds,  the  quicker  this  war 
will  be  over — and  we’ll  be  able  to  have  that  new  Hotpoint  Electric  Kitchen  we 
want!  That’s  why  Joe  and  1  are  stretching  the  budget  to  invest  even  more  than 
ten  per  cent  of  his  pay  in  War  Bonds.  ’The  more  money  we  have  in  Bonds,  the 
more  of  that  thrifty,  time-saving  equipment  we  can  buy  for  our  Hotpoint  Electric 
Kitchen  when  Hotpoint  makes  home  appliances  again  instead  of  war  materials! 


electric  kitchen  TkcCC  Bonds  Botujkt ! 


FOR  HOMES  COSTING  AS  LITTLE  AS 

$4,000 

Hotpoint  Electric  Kitchens  including 
Range,  Refrigerator,  Sink  and  Steel  Cabi¬ 
nets  have  been  installed  in  numerous 
homes  costing  only  $4,000. 


"Tontot/tou;  UJ&itto 
SoAMuj  Hn/ 


There's  a  whale  of  a  lot  of  incentive  for 
you  to  make  every  sacrifice  you  can 
today!  For  after  the  war— with  ail  the  new 
appliances  that  are  being  perfected  —  the 
homes  of  America  will  be  finer  and  cost  /ess 
than  you  can  imagine!  Cooking  will  be 
done  by  Hotpoint  Electric  Ranges  that  re¬ 
quire  no  watching.  Electric  refrigeration 
will  be  improved  beyond  belief. . .  All  these 
miracle-working  conveniences  can  be  yours 
—when  the  war  is  won.  So  speed  the  day 
of  Victory— save  wherever  possible  in  order 
to  buy  more  and  more  VC'ar  Bonds. 


COSTING  $6,000- 


’dcT.nL.dfoTho-« 

as  S6.000  and  is  con 

with  Hotpoint 
■ktor.  Dishwasher.  S 
a*  Steel  Cabinets. 


BUY  WAR  BONOS  TODAY-Ow,  KOci^Tonumow ! 


Now  a  Full  Scale  Offensive...Hotpoint’s 
National  War  Bond  Advertising  Campaign 

"A"  Stronger  than  ever  this  year!  In  the  first  half  of  1943,  27  full 
color,  full  page  advertisements  are  selling  your  community  this 
idea:  “Buy  War  Bonds  Today  —  An  Electric  Kitchen  Tomor¬ 
row!”  They  appear  in  the  following  12  magazines:  Collier’s, 
Life,  Ladies’  Home  Journal,  Country  Qentleman,  Farm  Journal, 
Electricity  on  the  Farm,  American  Home,  Better  Homes  &  Qar- 
dens,  House  Beautiful,  Bride’s,  House  Beautiful  Maintenance 
6?  Building  Manual,  House  Beautiful  Quide  for  the  Bride, 

Hop  on  the  Hotpoint  Bond  Wagon!  Ask  your  Hotpoint 
distributor  or  factory  representative  for  the  1943  plan  book, 
which  tells  you  how  you  can  support  this  great  forward  looking 
program  in  your  own  advertising.  Edison  General  Electric  Ap¬ 
pliance  Company,  Inc.,  5612  West  Taylor  Street,  Chicago,  Ill. 


•  Kitchen  hours  will  be  cut  dpwn  •  Built  to  provide  plenty  of  •A  Hcl 

considerably  with  an  automatic  storage  space— and  keep  foods  DishwasI 

Hotpoint  Electric  Range  to  do  the  at  flavor  peak  far  longer— the  your  moa 

pot-watching!  Vitamins  and  miner-  Hotpoint  Eleatic  Refriger-  househou 

als  will  not  be  cooked  away!  ator  will  save  time  and  money!  your  choi 

The  Cost  of  a  Hotpoint  Electric  Kitchen  Avernget  About  t0%  of  Home-i 


ELECTRIC 


For  ouWonding  W  achwmnont  In  War  Frodwrfmn 


Here  the  Water  Will  Flow 
from  a  PELTON  TURBINE 

After  passing  through  the  runner  of  a  Pelton  Turhine,  the 
water  flows  through  this  Pelton-built  draft-tube  liner  into  the 
tailraee. 

The  design  of  the  draft-tube  liner  must  be  right  -to  permit 
water  running  off  with  the  least  turbulenee.  Pelton  engineers 
are  good  at  solving  these  problms,  too. 

The  above  photograph  shows  one  of  four  Pelton  installa¬ 
tions  at  the  Pit  No.  5  project,  Pacific  Gas  and  Electric  Com¬ 
pany.  Each  Vertical-Shaft  Pelton  Reaction-Type  Turhine,  will 
rlevelop  50,000  H.P.  at  .500  R.P.M.  under  an  effective  head 
of  ,587  feet. 


THE  PELTOX  WATER  WHEEL  COMPANY 

Hydraulic  Engineers 

2929  NINETEENTH  ST.,  SAN  FRANCISCO 


EXCLUSIVE  WESTERN  REPRESENTATIVES  lor  Baldwiii-Southwark  Division  of  Baldwin 
Locomotive  Works,  Baldwin-De  La  VerKne  Sales  Corp.,  Woodward  Governor  Co.  and  Cone  Valve 
Division,  Chapman  Valve  Mfs.  Co. 

120  Broadway  Paachall  Station 

NEW  YORK  PHILADELPHIA 


WORKS 


THE 


BALDWIN 


LOCOMOTIVE 


age  Drop 
.  Current 

Volts 
r  100  ft. 


Current 

Capacity 

Ampere^ 


fjet  Pounds 
per  100  ft. 


Inches 


Strands 

3*34 


Simplex  W  ire  (S'  Cable  Co.,  79  Sid  ney  Street,  Cambridge,  Mass. 


WIRES  and  CABLES 


390  Fourth  St., 
San  Francisco,  Calif. 


PACIFIC  COAST  OFFICES 
910  East  Third  St.. 

Los  Angeles,  Calif. 


503  Poison  Bldg., 
Seattle,  Wash. 


weldinc 


Tl REX  SURE 


TIREX  WeMing  Cables  are  de¬ 
signed  for  use  on  welding  jobs  where 
speed  is  vital  and  results  count.  By 
using  cables  specially  designed  for 
welding  equipment,  time  can  be 
saved  and  output  can  l)e  increased 
on  maintenance,  repair  or  new  con¬ 
struction  jobs. 

The  outstanding  feature  of  TIREX 
Welding  Cables  is  super-flexibility — 


obtained  not  only  by  employing  a  1 
multitude  of  fine  copper  wires  in  the 
stranded  conductor  but  also  by  the  1:: 
use  of  a  specially  applied  cotton  braid 
separator  between  the  stranded  con¬ 
ductor  and  the  rubber  jacket.  This 
feature  of  super-flexibility,  plus  the 
exceptional  electrical  and  physical 
properties  of  special  TIREX  rubber 
compound  used,  makes  TIREX  Weld¬ 
ing  Cable  the  ideal  electrode  cable. 


RUBew 


duration  -  conform  to 

^government  regulations  controlling  the  use  of  copper  and  rubber.  If 
Syou  need  cables  to  keep  welding  equipment  going  on  war  work  you  can 
avoid  cable  failures  and  replacements,  save  copper  and  the  other  critical 
materials  and  get  the  results  you  want  with  TIREX. 
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Electronic  Level  Controls  (405] 

A  series  of  electronic  level  controls  has 
been  designed  by  Photoswitch  for  ha  irdous 
location  mounting.  Models  are  available  for 
high-  and  low-level  control.  Each  is  fur- 
nished  as  a  complete  unit  in  a  vapor-proof 
cast  iron  housing  for  direct  tank  installation. 

A  one-inch  nipple  screws  into  the  hub  at 
the  bottom  of  the  control  housing  md  is 


WEU  PUT  ANOTHER  MOUNTAIN 

RIGHT  THERE...” 


residential 
institutional 
COM'L  POWER. 
requirements 


screwed  into  a  one-inch  flange  on  top  of  the 
tank.  From  the  control,  a  probe  rod  projects 
through  the  nipple  and  into  the  tank  to  the 
desired  depth.  The  probe  is  supplied  as 
standard  in  one-half  inch  diameter  brass 
but  other  metals  are  available  if  required. 
High-level  control  is  accomplished  when 
liquid  rises  and  contacts  the  probe  tip;  low- 
level  control  when  liquid  drops  below  the 
probe  tip. 

Relay  connections  are  those  of  a  single- 
pole  double-throw  switch.  The  relay  contacts 
are  rated  at  1,000  watts  a-c.  Available  for 
operation  on  230,  208  or  115  volts  a-c,  60 
cycles. 


Circuit  Breaking  Plug  (406) 

Hopax  Industries,  Inc.,  is  manufactur¬ 
ing  a  circuit  breaker  plug,  which  it  claims 
provides  protection  against  overload  and 
stalling  for  fractional  horsepower  motors, 
power  tools,  etc.,  and  protects  fluorescent 
lighting  units  in  case  of  short  circuit.  Ac¬ 
cording  to  the  manufacturer,  individual  pro- 
tion  is  provided  each  piece  of  equipment 


Electronics-at-war  is  landscaping  the  Future 


be  glad  to  learn  that  Roebling’s  Develop¬ 
ment  Engineers  are  looking  in  that  direc¬ 
tion,  too.  Doing  more  than  just  looking,  in 
fact.  WeTe  making  lots  of  better  wires 
and  cables  right  now  to  meet  Victory’s 
tough  specifications.  Those  very  products 
— Paper-insulated  Power  Cable,  Armored 
Parkway  Cable,  Roevar  Magpiet  Wire — are 
going  to  help  you  meet  your  “landscaping” 
problems  after  Victory.  For  powering  war 
production  today,  for  landscaping  the  future 
tomorrow,  you  can  rely  on  Roebling  for 
your  electrical  wire  and  cable  needs. 


WITH  the  Electronics  Industry  in  this  war 
today  up  to  its  neck,  that  “mountain” 
of  new  power  requirements  it’s  going  to 
create  is  still  just  a  curve  on  a  graph  of 
the  future.  But  in  the  verj'  process  of  help¬ 
ing  to  win  this  war,  Electronics  is  learning 
the  new  tricks  that  will  change  that  hypo¬ 
thetical  “mountain”  into  actual  new  power 
demands.  For  with  Victory,  plenty  of  those 
tricks  will  be  put  to  work  in  America’s 
homes,  schools,  offices,  factories  —  ultra- 
high  frequency  heating  and  cooking — fully 
automatic  air-conditioning  and  daylighting 
—  two-way  radio  and  television. 

Are  you  planning  now  to  meet  the  changes 
Victory  and  Electronics  will  'oring  to  the 
power  distribution  scene?  If  you  are,  you’ll 


on  a  circuit,  allowing  a  faulty  unit  to  be 
removed  and  repaired  without  hampering 
production. 

A  small  red  lever  breaks  the  connection 
on  a  faulty  piece  of  equipment.  The  plug 
does  not  have  to  be  renewed  after  the  cir¬ 
cuit  has  been  broken,  but  is  reset  by  rais¬ 
ing  and  lowering  the  lever,  it  is  stated.  The 
plug  is  actuated  by  heat,  providing  a  time 
delay  feature,  which  assures  that  current 
will  be  stopped  only  when  condition?  be¬ 
come  dangerous. 


JOHN  A.  ROEBLING’S  SONS  COMPANY 

OF  CALIFORNIA 

San  Francisco  •  Los  Angeles  •  Seattle  •  Portlond 


#  ROEBLING 


Shade  Holder 


ELECTRICAL  WIRES  AND  CABLES 


Commercial  Reflector  &  Mfg.  Co.  ha?  de¬ 
signed  a  clamp-type  shade  holder  to  replace 
the  set-screw  type.  The  manufacturer  claim: 
that  the  holder  makes  a  rigid  connection 
between  receptacle  and  shade.  A  single 
screw  is  used  to  fasten  and  unfasten  the 
holder.  Three  types  are  available  for  vary¬ 
ing  shade  sizes  and  lamp  wattages. 


Name 
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HmDY  euiDi 


TO  LONGER  TOOL  LIFE 

Helps  to  save  time. ..avoid  breakdowns. ..conserve  materials 


Here’s  a  convenient,  practical  hand> 
book  that  tells  how  to  get  the  greatest  service 
out  of  tools  that  may  be  irreplaceable  for  the 
duration.  On  more  than  thirty  separate  items, 
it  gives  suggestions  for  use,  advice  on  adjust* 
ment,  lubrication,  storage,  and  the  like. 

Pocket  size,  with  durable  stitched  bind¬ 
ing,  this  new  handbook  fits  the  needs  of 
everyone  responsible  for  care  and  servicing  of 
tools,  for  employee  training,  and  for  setting  up 
standard  practices.  It  was  prepared  with  the 
cooperation  of  leading  manufacturers  of  these 
supplies  as  a  part  of  Graybar’s  complete 
service  “from  the  top  of  the  pole  to  the  bottom 
of  the  hole.” 


GraybaR 


For  your  copy  of  “Wartime  Care’’  just 
call  your  local  Graybar  Representative  or 
use  the  coupon  below.  Remember,  too,  that 
there’s  no  better  Procurement  Advisor  on 
difficult-to-get  new  line  tools  and  supplies  than 
your  Graybar  Man. 


JUST  MAIL  COUPON 


GRAYBAR  ELECTRIC  COMPANY 
Dept.  W,  Graybar  Building,  New  York 

Gentlemen:  Please  send  me  a  free  copy  of  your 
new  32-page  handbook  “Wartime  Care  of  Line  Con¬ 
struction  and  Maintenance  Tools.” 


Company 


City  and  State 


IN  OVER  80  PRINCIPAL  CITIES 
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Double  Action  gives 


"DE-ION"  ACTION  instantly  quenches 
arc  inside  boric  acid  tube.  Fuse  melts, 
allowing  spring  to  withdraw  rod  and 
lengthen  arc.  Resulting  water  vapor 
“De-ionizes”  and  blows  out  arc. 


"DROP-OUT"  ACTION  removes  the  fuse 
unit  from  circuit  and  isolates  the  faulted 
equipment. 


OUSe  POWER  FUSES 


PUNTS  IN  2S  CITIES... 


OFFICES  EVERTWHERE 


COMPUTE  ISOLATION 


COMPLETE  180-DEGREE  "DROP-OUT" 


AaiON  OF  NEW  WESTINGHOUSE  DBA 


POWER  FUSES . . . 


^Assures  Positive  Isolation  of  Fault 
^  Signals  Clearly  Which  Fuse  Has  Operated 


Arcs  are  effectively  extinguished  with  the 
new  Westinghouse  DBA  Boric  Acid  Fuse. 
Within  Y2  cycle,  the  arc  is  quenched  by 
“De-ion”  action.  Full  “Drop-Out”  action  then 
makes  isolation  positive.  The  top  of  the  fuse 
tube  is  thrown  completely  clear  to  place  maxi¬ 
mum  air  space  between  live  and  faulted  cir¬ 
cuits.  No  burning  or  arcing  can  occur  at 
contacts. 

The  “Drop-Out”  action  not  only  signals  that 
the  circuit  is  “All  Clear”,  but  also  tells  at  a 
glance  which  fuse  has  blown.  In  many  types 
of  multi -circuit  installations,  this  saves  valu¬ 
able  time. 

Ratings:  DBA  boric  acid  power  fuses  are 
available  in  a  complete  line  from  7.5  to  69 
kv,  and  from  Y2  to  200  amperes,  with  inter¬ 
rupting  capacity  from  8500  amperes  at  7.5  kv 
to  4000  amperes  at  69  kv. 

For  complete  information,  call  your  Westing¬ 
house  Office  or  write  for  B-3198,  Westinghouse 
Electric  fis  Mfg.  Co.,  East  Pittsburgh,  Pa. 

J-60521 


NO  QUESTIONABLE  PORCELAIN  . 
CAN  SURVIVE  THIS  TEST 

Lapp  suspension  insulator  units,  before  being  approved  for  shipment, 
must  withstand  the  Overpotential  Test,  the  industry’s  most  severe  test 
of  porcelain  quality.  Its  rim  immersed  in  oil  to  prevent  flashover,  the  unit 
is  subjected  to  60  cycle  current  at  voltage  higher  than  rated  flashover 
value.  Porcelain  not  up  to  the  Lapp  standard,  punctures  in  this  test,  never 
gets  a  chance  to  fail  on  your  lines.  Units  that  survive  are  assured  a  definite 
dialectric  factor  of  safety.  The  Overpotential  Test  is  one  of  the  many 
reasons  that  you  do  better  with  Lapp  insulators  on  your  lines.  May  we 
tell  you  the  whole  story  Lapp  Insulator  Co.,  Inc.,  LeRoy,  N.  Y. 
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Reflector  Latch  (408) 

Sylvania  Electric  Products,  Inc.,  lias  de- 
si|;ned  a  “Captive  Latch,”  spring-type  fast¬ 
ening  for  use  with  its  new  line  of  composi¬ 
tion  reflector  fluorescent  fixtures  to  hold  the 
reflector  securely  to  the  top  housing.  The 
latch  is  an  integral  part  of  the  top  housing 
and  cannot  become  loose  and  drop  out,  ac¬ 
cording  to  the  manufacturer.  Only  a  quarter 
turn  is  required  to  remove  the  reflector.  In¬ 
conspicuous.  the  latch  does  not  affect  ap¬ 
pearance  or  efficiency  of  reflector  surface, 
it  is  slated. 


vertical  tube,  and  turns  the  square  shaft 
Position  of  the  shaft  is  indicated  rcmoteh 
by  the  d-c  selsyn  system  at  the  indicator  oii 
the  instrument  panel.  Magnetic  coupling 
between  the  transmitter  outside  the  tani 
and  the  float  mechanism  inside  provides  a 
positive  gasoline  seal,  the  manufacturer 
states. 


''All  SIZES 

of  SERVICE 
CONNECTORS- 


Thyratron  Tube  (4l3j 

General  Electric  has  announced  a  nev 
lightweight  thyratron  tube  with  both  a  con 
trol  and  a  shield  grid  for  control  airplica 
tions.  The  new  tidie  is  a  little  over  2*2  in 
long,  weighs  about  2  oz.,  is  inert-ga-  fiHe.; 
and  of  all-metal  construction. 

riie  control  characteristic  is  said  to  bf 
practically  independent  of  ambient  tamper 
at  lire  over  a  wide  range,  and  to  have  high 
sensitivity  characteristics.  The  grid-anode 
capacitance  is  low  enough  that  the  tube  i: 
relatively  unaffected  by  line-voltage  surges, 
according  to  the  manufacturer.  It  has  a 
maximum  peak  inverse  anode  voltage  rating 
of  L.IOO  volts,  instantaneous  current  ratin; 
of  .500  milliamperes  and  an  average  cunen: 
rating  of  100  milliamperes.  The  cathode  i> 
quick  heating  and  is  rated  at  6.3  volts,  0.6 
amp. 


d  All  TYPES 


You  can  find  exactly  the  service 
connector  you  need,  in  the  Penn- 
Union  Catalog:  Yoke-and-Nut  type, 
in  a  complete  range  of  sizes  .  .  . 
Service  Entrance  connectors  .  .  . 
Service  Post  and  Special  connectors 
in  wide  variety. 


Emergency  Lighfing  (409) 

Electric  Storage  Battery  Co.  has  an¬ 
nounced  a  new  Exide  emergency  lighting 
unit  which  requires  no  fixtures  or  wiring 
other  than  plug-in  connections  to  an  a-c 
siipiily.  Designed  for  wartime  service,  it 
throws  a  beam  of  light  50  ft.  wide  a  <lis- 
tance  of  1.50  to  200  ft.,  covering  an  area 
of  7..500  sq.  ft.  It  is  a  self-contained  unit 
weighing  47  lb.  and  can  be  moved  during 
fire,  accident  or  other  disaster.  The  unit 
operates  automatically  and  only  maintenance 
required  is  occasional  adiling  of  water,  ac¬ 
cording  to  the  manufacturer.  Recharging  is 
done  automatically  by  trickle  charge.  Unit 
measures  16%  in.  long.  6%  in.  wide  and  18 
in.  high. 


Insulation  Tester 


An  all  U.  S.-made  “Megger”  insulation 
tester  has  been  announced  by  James  G 
Biddle  Co.  Tins  unit  is  of  the  hand-cranked 
generator  and  direct-reading  ohmnieter  type 


Stitching  Wire  (410) 

American  .Steel  &  Wire  Co.  is  manufac¬ 
turing  a  stitching  wire  which  permits  bind¬ 
ing  various  types  of  materials  much  as 
pieces  of  paper  are  stapled  by  an  ordinary 
desk  stapler.  According  to  the  manufacturer, 
it  is  particularly  well  adapted  to  fastening 
rubber,  plastics,  fiber  board,  laminated  wood 
and  other  construction  materials  to  stainless 
steel  or  aluminum.  It  is  said  to  permit 
stitches  to  be  made  at  tbe  rate  of  several 
hundred  per  minute  and  to  have  a  guar¬ 
anteed  minimum  tensile  strength  of  290.000 
lb.  per  square  inch.  The  wire  will  penetrate 
stainless  steel  of  .030  in.  thickness:  dural¬ 
umin  of  .040  in.  or  aluminum  of  0.60  in.; 
softer  materials  can  be  penetrated  to  a  thick¬ 
ness  of  in. 


Also  .  .  .  the  most  complete  line  of 
Tee  Connectors,  Cable  Taps  .  .  . 
Straight,  Parallel,  Elbow  and  Cross 
Connectors  .  ,  .  Bus  Supports, 
Clamps,  Spacers  .  .  .  Grounding 
Clamps,  Terminal  Lugs  .  .  .  prac¬ 
tically  every  good  type. 


and  is  housed  in  a  molded  plastic  case. 
Both  variable-pressure  and  constant-pressure 
types  are  being  built. 


Electric  Drill  (4I5| 

A  %-in.  portable  electric  drill  with  plas 
tic  housing  (which  it  claims  provides  greater 
shock  protection  and  more  power  per  pound' 
Heavy-duty  multiple  strain  connectors  are  has  been  constructed  by  Independent  Pneo 
offered  by  Delta-Star  Electric  Co.  for  use  matic  Tool  Co.  The  plastic  “armor”  doe? 

where  multiple  cables  are  being  substituted  not  support  any  of  the  operating  parts,  ac- 

for  copper  tubing  or  rolled  sections.  Fittings  cording  to  the  manufacturer,  but  serve* 

are  available  for  multiples  of  two  or  four  merely  as  a  protective  shell.  Bearings,  gears 

cables  in  all  cable  sizes  up  to  1,000,000  cm.  stator,  centerplate  and  other  internal  power 

unit  parts  are  supported  within  an  inner 
metal  skeleton  frame.  Field  case,  gear  case 
and  grip  handle  are  made  of  plastic  anc 
slide  into  position  over  the  metal  frame. 


NORTHWESTERN  AGENCIES 

2411  First  Ave.,  Seattle,  Washington 

F.  M.  NICHOLAS  CO. 

1123  Harrison  St.,  San  Francisco 

KENNETH  ANDERSON  CO. 

334  East  4th  St.,  Los  Angeles 
Fenn-Union  Electric  Corp.,  Erie,  Pa. 


Connectors 


Liquid-Level  Transmitter  (412) 

General  Electric  Co.  has  developed  a  ver¬ 
tical-type  liquid-level  transmitter  for  meas¬ 
uring  the  fuel  level  in  heavy  bomber  tanks. 

This  transmitter  is  72  in.  long  (can  be  fur¬ 
nished  in  longer  or  shorter  lengths)  but 
weighs  only  7  lb. 

It  is  operated  by  a  laminated-cork  float  it  claims  can 
traveling  on  a  square  shaft  inside  the  ver-  a  screw  drive 
tical  tube.  As  the  liquid  level  changes,  the  consumer  use 
float  is  rotated  by  a  spiral  guide  cut  in  the  manufacturing 
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HOW  WAR  PLANTS  ARE  SAVING 


You  can  avoid  long  runs  of  heavy-copper 
secondaries  by  running  the  highest  practical 
voltage  direct  to  relatively  small-size  unit 
substations  at  the  centers  of  the  load  areas, 
and  save  tons  of  cable  copper. 

Installing  substations  at  the  centers  rather 
than  at  the  sides  of  square  load  areas  requires 
30  to  40  per  cent  less  copper. 

By  using  four  small  substations  rather  than 
one  large  substation  to  serve  a  square  load 
area,  you  need  only  half  as  much  cable  copper. 

This  is  both  practical  and  economical  with 
modern  safety-enclosed  load-center  units. 
These  units,  consisting  of  Pyranol  transformers 
and  metal- enclosed  switchgear,  can  be  safely 
installed  right  in  working  areas.  Bulky,  ex¬ 
pensive  vaults  are  unnecessary. 


Standard  means  quick,  easy  selection  and 
ordering.  Safety-enclosed  means  an  exceeding¬ 
ly  high  degree  of  flexibility  as  to  location. 
Together,  these  advantages  enable  engineers 
to  provide  power  in  time  to  meet  today’s 
stepped-up  schedules. 


GENERAL  B  ELECTRIC 


COPPER  AND  TIME 

And  Getting  BETTER  Electric  Power  Systems 


Expanding  war  plants  today  must  get 
power  systems  quickly — and  yet  save 
copper  and  other  materials.  Application  of  the 
methods  outlined  here  will  accomplish  both 
these  results — and  also  provide  a  better-than- 
ever  system.  Here’s  how  it  is  done — 


A  simple  one-line  diagram  is 
all  that  is  needed  for  selection 
and  ordering  standard  load- 
center  unit  substations  and 
switchgear.  This  can  be  done 
when  the  plant  or  extension 
is  in  the  first  stage  of  con¬ 
struction. 


High-voltage  is  run  directly  to 
unit  substations  at  load  centers. 


»  •  •  And  by  Ordering  STANDARD 
SAFETY-ENCLOSED  Equipment  EARLY 


By  Using  Load-center  Distribution 
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...THEN  YOU 
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CAN  INSTALL 

YOUR  POWER  SYSTEM 
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Safety-enclosed  switchgear  and  load -center 
unit  substations  are  completely  factory-assem¬ 
bled,  and  are  shipped  in  compact,  easy -to -handle 
units  that  arrive  all  ready  to  be  set  in  place  and 
connected. 

THE  SAFETY-ENCLOSED  SWITCHGEAR  CAN  BE 
QUICKLY  INSTALLED  simply  by  a  “slide,  jack, 
and  connect”  operation,  as  shown  at  the  left. 
Each  equipment  is  a  safe,  co-ordinated,  unit 
assembly  including  circuit  breakers,  buses,  and 
all  associated  equipment. 

Because  these  compact  units  dependably  per¬ 
form  any  desired  combination  of  functions,  they 
save  you  the  extra  time  and  materials  needed  to 
select  and  install  open-type  exposed  switchgear 
which  necessitates  long,  wasteful  copper  inter¬ 
connections. 

YOU  CAN  PUT  IN  THE  UNIT  SUBS  JUST  AS 
QUICKLY— INDOORS  OR  OUT.  On  arrival,  the 
transformer  and  switchgear  sections  of  the  unit 
substation  are  moved  into  position  and  bolted 
together.  Connections  are  made  to  the  incoming 
and  outgoing  circuits,  and  the  unit  substation 
is  ready  for  service.  Flexibility  as  to  location  of 
these  safety-enclosed  units  is  such  that  you  can 
put  them  right  at  the  load  centers.  In  fact,  they 
can  usually  be  put  in  relatively  valueless  space— 
along  column  centers,  on  sub-balconies,  and  over 
washrooms. 
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GENERAL  B  ELECTRIC 


early  installation 

SPEEDS  THE  REMAINING 
CONSTRUCTION  WORK - 

Com’  ^act,  standard  unit  substations 
—order  d  early  and  installed  the 
flexible,  load-center  way — have  gone 
into  service  in  scores  of  new  or  en¬ 
larged  'var  plants  weeks  before  con¬ 
struction  was  completed.  In  this  way 
a  ready,  dependable  supply  of  power 
is  made  available  for  all  the  power- 
driven  1  ools  and  equipment  needed  to 
complete  the  construction.  This  elim¬ 
inates  the  job  of  improvising  a  “tem¬ 
porary”  power  system  that  often 
presents  a  hazard  to  workers  and  is 
subject  to  power  interruptions.  It 
also  eliminates  a  later  change-over  to 
the  permanent  system. 
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- AND  GETS 

PRODUCTION  MACHINES  ROLLING 
AS  SOON  AS  POSSIBLE 

Production  machines  need  not 
stand  idle  waiting  for  an  electric 
power  system  that  couldn’t  be  ordered 
until  the  building  and  the  exact  load 
locations  “took  shape.”  The  flexible 
load-center  system  easily  follows  last- 
minute  rearrangement  of  the  ma¬ 
chines,  and  can  safely  be  ordered  in 
time  to  arrive  when  needed. 

From  the  very  start,  you  get  full 
protection  for  both  production  and 
personnel.  The  primary  feeders  are 
controlled  and  protected  by  metal - 
clad  switchgear  equipments  so  safe 
that  workers  can  be  located  near 
them.  Low-voltage  feeders  from  the 
load-center  unit  substations  are  like¬ 
wise  protected  by  metal-enclosed 
drawout-breaker  equipments  that 
form  an  integral  part  of  the  unit 
substation. 
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Packaged  load-center  unit  substations 
GIVE  YOU  THESE  ALL-IMPORTANT  SAVINGS 


COPPER 


When  you  replace  heavy-copper  s(  ond- 
aries  with  small-size  primary  cables,  you  save  cop]  er  by 
the  ton.  Consider  a  1000-kva,  4160/480-volt  unit  sub¬ 
station:  For  every  foot  that  it  is  moved  closer  to  the 
load  center,  you  use  1.23  pounds  of  copper  instead  of 
13.89  pounds.  With  many  units  and  hundreds  of  feet, 
the  copper  savings  soar. 

You  save  copper  within  the  units  themselves,  i<5o.  A 
typical  unit  of  metal-clad  switchgear  uses  only  one- 
third  the  copper  required  by  an  open-type,  piecemeal 
assembly  for  the  same  job. 

TIME  —  In  addition  to  the  weeks  you  save  by  ordering 
safety-enclosed  load-center  units  early,  you  save  time 
by  getting  standards  instead  of  specials  in  a  package 
instead  of  piecemeal.  You  avoid  the  preparation  of  de¬ 
tailed  specifications,  and  long,  drawn-out  correspondence, 
when  you  select  standard,  co-ordinated  units.  You  also 
save  time  installing  the  compact,  easy-to-handle  units. 


Many  tons  of  copper  ore  saved  by 
distributing  power  at  primary  volt¬ 
age  right  to  safety-enclosed  unit 
substations  at  load  centers  —  and 
the  complete,  permanent  electric 
power  system  can  be  installed  in 
jess  than  one-third  the  time  re¬ 
quired  to  select  and  install  piece¬ 
meal  equipment. 


THEY  ARE  IDEAL  FOR  TODAY 
AND  FOR  TOMORROW 

SAFETY  AND  DEPENDABILITY - 


Metal -enclosure 
of  all  live  parts  gives  increased  protection  to  both 
personnel  and  continuous  high  production  in  today’s 
busy  factory  areas. 

EASY  INSPECTION  —  Load-center  unit  substations 
include  drawout-air-breaker  equipments  that  control 
and  protect  the  individual  low-voltage  feeder  cir¬ 
cuits,  and  quickly  restore  service  with  a  turn  of  a 
handle.  The  individual  breakers  can  be  easily  with¬ 
drawn  for  inspection.  Similar  breaker  units  are  com¬ 
pletely  interchangeable,  so  any  breaker  can  be  replaced 
with  a  spare  in  a  few  minutes. 

The  higher-voltage,  metal-clad  switchgear  equipments 
(photos  3,  4,  and  5)  have  vertical-lift  breaker  units  that 
are  similarly  easy  to  remove  and  to  replace  with  a  spare 
during  periodic  inspection. 

FLEXIBILITY  — Safety  -enclosed  load-center  units 
“go  anywhere  the  load  can.”  Their  compactness  makes 
them  easy  to  move,  too — whether  it  be  a  few  feet 
or  miles.  This  flexibility  is  valued  highly  by  many 
engineers  who  realize  that  they  may  want  to  move  power 
units  to  follow  shifting,  changing  loads. 


All  unitf  are  safety, 
enclosed  to  assure 
permanent  safety 
to  both  personnel 
and  production. 


The  breaker  units 
of  all  switchgear 
equipments  are 
easily  removed  for 
quick,  easy  inspec¬ 
tion. 
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Wartime  Conservation  (417) 

"Wartime  Conservation"  is  the  title  of  a  96- 
page  booklet  published  by  Westinghouse 
Electric  i  Mfg.  Co.  and  containing  recom- 
mendaiions  for  selecting,  applying  and  using 
electric  equipment  to  achieve  the  best  pos¬ 
sible  output  vrith  maximum  saving  in  critical 
materials. 

The  booklet  covers  up-rating  of  motors, 
thermal  temperature  loading  of  transformers. 
Industrial  network  systems,  line  equipment  and 
materials.  It  qives  tips  on  saving  and  salvag¬ 
ing  materials  in  both  new  and  old  equipment. 


if  You 

Don’t  Take  Core 
of  Tools 


Corrosion  Data  Sheet 


International  Nickel  Co.  has  prepared  a 
corrosion  data  work  sheet  to  assist  execu¬ 
tives  and  engineers.  This  work  sheet,  accord 
ing  to  the  manufacturer,  is  designed  to  act 
as  a  check  list  to  insure  consideration  and 
evaluation  of  all  factors  influencing  a  corro¬ 
sive  action  and  to  permit  ready  comparison 
of  a  problem  with  similar  ones  as  a  guide 
for  selecting  materials  with  a  satisfactory  re¬ 
sistance. 


You  are  courting  trouble  if  you 
misuse  tools.  The  Army  and 
Navy  need  hand  tools— by  the 
ton— to  fight  a  global  war.  Few 
will  be  left  for  civilian  needs  at 
home.  Tools  misused  or  lost 
may  be  irreplaceable— it  pays  to 
take  care  of  the  ones  you  have. 

As  an  aid  to  promoting  longer 
tool  life,  we  have  prepared  a 
handy,  pocket  size  booklet  con¬ 
taining  helpful  hints  on  the  care 
of  tools  and  suggestions  for  their 
proper  use.  A  copy  will  be  sent 
to  any  one  interested,  without 
charge — mail  the  coupon  below. 


American  Steel  &  Wire  Co.  has  published  a 
revised  standard  steel  analysis  chart  embrac¬ 
ing  modifications  and  changes  in  AISI,  SAE 
and  the  new  NE  steels  up  to  Feb.  I.  In¬ 
cluded  is  a  breakdown  showing  whether  or  not 
various  types  of  products  are  available  in 
specific  analyses,  together  with  the  listing  of 
the  varying  amounts  of  different  component 
elements  used  in  producing  the  various  grades 
of  steel. 


Since  1857 


Write  for  this  free  booklet  on 
the  care  and  safe  use  of  tools. 


Controls 


General  Electric  Co.  has  prepared  a  bul¬ 
letin  explaining  the  primary  and  additional 
functions  performed  by  its  synchronous-motor 
controls.  Described  are  starting,  accelerating, 
synchronizing,  normal  running,  pull-out  and 
undervoltage  protection  as  performed  by  both 
the  magnetic  and  semi-magnetic  types  of  full 
and  reduced  voltage  synchronous-motor  con¬ 
trols. 


DISTRIBUTED  THROUGH  JOBBERS 
Foreign  Distributors:  International 
Standard  Electric  Corp.,  New  York 


Maintenance  421) 

Allis-Chal  mers  is  now  issuing  its  "Victory 
News'  under  the  title,  "Victory  Production 
and  Maintenance  News."  This  publication  is 
devoted  to  maintenance  suggestions.  Ex¬ 
change  of  maintenance  ideas  from  equipment 
operators  is  invited. 


Mathias  Klein  &  Sons 

3200  Belmont  Avenue,  Chicago,  Illinois 

Gentlemen:  Please  send  me  without  charge  a  copy  of  the  booklet  "Long Life  to  Tools. 


Name 
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THESE  CHARTS  SHOW 
ESTIMATED  PARTICI- 
RATION  IN  PAYROLL 
SAVINGS  PLANS  FOR 
WAR  SAVINGS 
BONDS  (Members  of 
Armed  Forces  Included 
Starting  August  1942) 


^  ^pproxin^* 


STUDY  THEM  WITH  AN  EYE  TO  THE  FUTURE! 


There  is  more  to  these  charts  than  meets  the  eye. 
Not  seen,  but  clearly  projected  into  the  future,  is 
the  sales  curve  of  tomorrow.  Here  is  the  thrilling 
story  of  over  25,000,000  American  workers  who 
are  today  voluntarily  saving  close  to  FOUR  AND 
A  HALF  BILLION  DOLLARS  per  year  in  War 
Bonds  through  the  Payroll  Savings  Plan. 

Think  what  this  money  will  buy  in  the  way  of  guns 
and  tanks  and  planes  for  Victory  today — and 
mountains  of  brand  new  consumer  goods  tomorrow. 
Remember,  too,  that  War  Bond  money  grows 
in  value  every  year  it  is  saved,  until  at  maturity 
it  returns  $4  for  every  $3  invested! 


Here  indeed  is  a  solid  foundation  for  the  peace-time 
business  that  will follow  victory.  At  the  same  time, 
it  is  a  real  tribute  to  the  voluntary  American  way 
of  meeting  emergencies  that  has  seen  us  through 
every  crisis  in  our  history. 

But  there  is  still  more  to  be  done.  As  our  armed 
forces  continue  to  press  the  attack  in  all  quarters  of 
the  globe,  as  war  costs  mount,  so  must  the  record 
of  our  savings  keep  pace. 

Clearly,  on  charts  like  these,  tomorrow’s  Victory 
—  and  tomorrow’s  sales  curves — are  being  plotted 
today  by  50,000,000  Americans  who  now  hold 
WAR  BONDS. 


War  Savings  Bonds 


This  space  is  a  contribution  to  America’s  oll-out  war  effort  by 


ELECTRICAL  WEST 


U-  S.  COVCRNMCNT  PRINTING  OFFICE  505500 
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TRANSFORMERS  NEED  EXTRA 
PROTECTION  TODAY! 


and  you  can  get  that  extra  protection 
from  Red  Line  Transformer  Oil 


1  Because  demands  on  electrical  power  have  increased  all 
over  the  Nation,  transformers  must  handle  larger  loads 
than  ever  before.  Consequently  the  oil  used  to  cool  and  in¬ 
sulate  those  transformers  should  be  the  best  that  money  can 
buy,  an  oil  that  will  prevent  over-heating  and  loss  of  effi¬ 
ciency.  Red  Line  Transformer  Oil,  a  product  of  Union  Oil 
Company,  meets  those  requirements  in  every  respect. 


Doesn’t  form  sludge— Red  Line  Transformer  Oil  is  ex- 
tremely  stable.  Exhaustive  tests  have  proved  that  it  re¬ 
mains  free  of  sludge  accumulations  and  other  deposits  that 
retard  transfer  of  heat  and  cut  down  efficiency.  Because  of 
its  loiv  viscosity.  Red  Line  speeds  circulation  in  circulating- 
type  transformers,  quickly  dissipates  heat  produced  from 
waste  energy. 


^  Absolutely  free  from  moisture,  lint,  dust— Red  Line 
^  Transformer  Oil  has  high  dielectric  strength.  Extreme  care 
in  handling  guarantees  freedom  from  foreign  particles  that 
reduce  insulation  qualities.  Its  high  flash  point  minimizes  evap¬ 
oration  losses  at  high  temparatures.  It  is  exceptionally  free-flow¬ 
ing  at  temperatures  far  below  zero,  very  important  for  trans¬ 
formers  used  in  cold  climates. 


4  Call  your  Union  Oil  Resident  Manager  for  a  supply 
of  Red  Line  Transformer  Oil  today!  You’ll  find  that  it 
pays  to  buy  an  oil  built  to  do  a  wartime  job. 


take  this  TIP!  When  you  buy  petroleum  products, 
buy  enough  to  last.  It  will  protect  you  against  trans¬ 
portation  tie-ups  and  it  will  insure  you  of  an  adequate 
supply  of  the  products  you  need. 


ILLINOIS  ELECTRIC  PORCELAIN  CO.,  MACOMB,  ILLINOIS 
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ILLINOIS 

INDOOR  BUS  SUPPORT  PORCELAINS 

HIGH  HIGH  EXACT  DIMENSIONS 

MECHANICAL  STRENGTH  DIELECTRIC  STRENGTH  AND  UNIFORMITY 
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Bus  Duct  always  ready  for 


quick  layout  changes 


A  southern  plant,  chin-deep  in  war  orders, 
needed  power  circuits  for  a  new  department 
—  in  a  hurry.  Schedules  couldn’t  wait  for 
delivery  of  new  equipment.  What  to  do.^ 

Bus  Duct  solved  the  problem.  A  200-foot 
run  of  20  standard  10-foot  sections  was  moved 
overnight  from  a  less  important  department. 
It  filled  the  gap  —  production  went  on. 

One  of  the  great  advantages  of  Bus  Duct  is 
its  adaptability  to  any  manufacturing  set-up. 

Built  in  standard,  interchangeable  sections, 
it  can  be  used  and  re-used,  and  represents  a 
minimum  use  of  critical  materials  consistent 
with  sound  engineering.  Plugs  for  individual 
machines  can  be  moved  or  added  at  will,  or 
whole  sections  of  duct  can  be  shifted  to  new 
production  layouts. 

Great  Industries  have  gained  precious 
weeks — even  months — on  vital  war  contracts 
by  installing  Bus  Duct.  They  have  saved 
countless  man  hours  through  continuity  of 
operation.  They  have  cut  maintenance  costs 
to  the  bone. 

BUY  MORE  WAR  BONDS  •  SALVAGE  ALL  SCRAP  METAL 


Send  for  descriptive 
Bulletin  No.  427 


BBllDOG 


MANUFACTURERS  OF  Vacu-Break  Safety  Switches, 
SofToFuse  Panelboards,  Circuit  Master  Breakers,  Switch¬ 
boards.  Bus  Duct  Systems  — FOR  LIGHT  AND  POWER. 


bull  OG  PRODUCTS  ARE  SOLD  AND  DISTRIBUTED  BY  THE  FOLLOWING  PACIFIC  COAST  REPRESENTATIVES: 


Coast  Electric  &  Manufacturing  Co. 
1720  N.E.  Sixth  Avenue 
Portland,  Oregon 
Tel.  Garfield  2844 


Safety  Switchboard  &  Manufacturing  Co. 

1445  Stevenson  St. 

San  Francisco,  Calif. 

Tel.  Hemlock  2470 


Mullenbach  Electrical  Manufacturing  Co. 
2300  East  27th  Street 
Los  Angeles,  Calif. 

Tel.  Jefferson  2224 


Electrical  West- 


The  No.  1  job  for  the  lighting  industry  in  1943  is  to  conserve  critical  materials, 
copper,  tungsten,  mercury  and  other  materials  needed  not  only  in  the  manu¬ 
facture  of  lamps  and  in  lighting,  but  in  other  vital  parts  of  our  war  effort.  Our 
job  is  to  make  the  most  of  the  materials  we  have.  First,  by  helping  war  industries 
get  the  most  out  of  their  present  lighting  equipment.  Second,  by  aiding  in  the 
conservation  of  lamps  wherever  possible. 

Seeabiuty  helps  increase  war  production 


1  i 

t 


i 


With  this  objective,  Westinghouse  introduces  a  new  idea  in  lighting — ’’See- 
ability.”  In  these  two  words  are  summed  up  the  advantages  of  good  lighting. 
Today,  this  idea  is  directed  toward  conservation— showing  how  to  get  the 
greatest  ’’See-ability”  from  present  equipment.  Tomorrow,  this  idea  will  be  di¬ 
rected  to  show  the  benefit  of  ”See-ability”in  stores,  factories,  homes,  offices  and 
highways.  Westinghouse  Electric  &  Mfg.  Co.,  Lamp  Division,  Bloomfield,  N.  J. 


- Westinghouse 

•  MAZDA  LAMPS  * 

FOR  GREATER  “SEE-ABILITY 
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WARM  WORKERS 

M  %  3 


For  many  years,  Thermador  Fan 
Type  Portable  Electrical  Heaters  have 
been  providing  comfort,  conven¬ 
ience,  and  economy  for  American 
homes  and  plants. 

Now  they  are  essential  in  speeding 
war  production  by  improving  work¬ 
ing  conditions.  Clean,  compact,  an'4 
safe,  Thermador  double-purpose 
units  furnish  warm  air  in  winter — cir¬ 
culate  cool  air  in  summer.  Flameless, 
fumeless  Thermador  Heaters  'are 
available  on  priority  orders  in  porta¬ 
ble  or  built-in  types  for  use  on  115- 
volt  A.C.  service,  1650  watts  capacity, 
or  230-volt  A.C.  in  capacities  up  to 
5000  watts. 

Thermador  also  manufactures  built-in  Electric 
Heaters,  Electric  Ranges, 

Vectric  Water  Heaters, 
and  Small  T ransformers. 


Write  today  for 


Catalog  EW4 


THERMADOR 

ElECTRICAL  MFC.  COMPANY  y. 

5119  South  R.verndo  0>ive 

loi  Angelft,  Col.t  ~  ^  \ 


Conservation  Guide  (423) 

"How  to  Conserve  with  Hotpoint  Electric 
Appliances"  is  a  wartime  guide  to  use  and 
care  of  appliances  for  efficient,  economical 
service.  The  booklet  includes  20  pages  and 
seven  sections.  Section  one  tells  where  vita¬ 
mins  and  minerals  are  found  and  what  they 
do;  gives  daily  meal  pattern  and  suggestions 
for  marketing.  A  section  on  electrical  re¬ 
frigeration  gives  directions  for  storing  foods 
properly  and  recipes  for  ice  cream  and  other 
refrigerator  dishes.  In  this  section  are  four 
steps  to  assure  best  performance  from  the 
refrigerator. 

The  section  on  the  electric  range  tells  how 
to  conserve  vitamins  and  minerals  in  cooking; 
how  to  save  food  and  money  with  auto¬ 
matic  baking  and  roasting;  how  to  use  left 
overs;  how  to  broil;  how  to  prepare  low- 
priced  meats;  proper  care  of  range.  With 
regard  to  water  heaters,  the  booklet  gives 
economy  suggestions  and  other  helpful  hints. 
Preparation  of  materials  for  washing,  removal 
of  stains  and  other  information  is  given  in 
the  section  dealing  with  the  home  laundry. 


Electric  Drill  Rigs 


Electric  drilling  rigs  are  described  in  a  new 
booklet  prepared  by  Westinghouse  Electric  & 
Mfg.  Co.  The  booklet  includes  57  pages 
and  tells  where  to  use  d-c  variable  voltage 
rigs  and  where  to  use  a-c  equipment.  Di¬ 
agrams  show  layouts  of  both  types  of  equip¬ 
ment.  Typical  equipments  for  various  drilling 
depths  are  listed  for  both  a-c  and  d-c  drill¬ 
ing  and  their  maintenance  and  care  are  dis¬ 
cussed.  Auxiliary  equipment  required  on  drill¬ 
ing  rigs  also  Is  covered. 

Portable  Tools  (425) 

Black  &  Decker  Mfg.  Co.  has  issued  a  book¬ 
let  telling  how  operating  men  have  adapted 
portable  electric  tools  to  war  production 
emergencies.  Pictures  and  reports  are  printed 
on  18  cases. 


Insulators  (426) 

A  catalogue  covering  Its  standard  insulators 
and  hardware  has  been  Issued  by  the  Porce¬ 
lain  Insulator  Corp.  Engineering  outline 
drawings  of  Insulators,  clamps  and  hardware 
Items  are  shown  and  complete  specifications 
are  given. 

The  booklet  includes  a  bare  wire  table  for 
types  of  lines  In  general  use,  giving  wire 
sizes,  number  of  wires  in  strand,  diameter  In 
inches,  weight  In  pounds  per  thousand  feet 
and  breaking  strength.  Hard  drawn  copper. 
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aluminum  conductor-steel  reinforced,  copper, 
weld  and  copperweld  copper  wires  are  cov¬ 
ered. 

A  list  of  Insulator  equivalents  covers  types 
from  the  smallet  pin  type  to  the  largest 
switch  and  bus  units. 


Battery  Charging  (427| 

General  Electric  has  prepared  a  new  pub- 
llcatlon  describing  its  automatic  charging 
equipment  for  motive-power  batteries.  The 
eight-page  bulletin  Includes  single  battery 
control,  multiple  circuit  battery  control  end 
the  motor-generator  sets.  According  to  the 
manufacturer,  this  equipment  Is  intended  pri¬ 
marily  for  batteries  used  in  street  trucks, 
electric  Industrial  trucks,  battery-propelled 
electric  locomotives,  railway  car  lighting  and 
air  conditioning. 

Distribution  Duct  (428) 

Bulldog  Electric  Products  Co.  has  pub¬ 
lished  a  76-paqe  bulletin  on  Its  Bustribution 
Duct,  an  enclosed  bus  bar  distribution  sys¬ 
tem.  This  bulletin  Is  organized  in  sections 
dealing  with  "LO-X"  (low  reactance)  feeder- 
type  bus  duct,  "Plug-In"  type  bus  duct  for 
branch  circuits,  and  dimensional  data  and 
other  Information.  Also  included  are  descrip¬ 
tions  and  Illustrations  of  basic  design  meth¬ 
ods  of  estimating,  symbols  for  layout  men  and 
estimators,  suggested  hanger  arrangements 
technical  information,  construction  details 
and  application  data. 

Distribution  Equipment  (429) 

Power  and  distribution  transformers  and 
other  electrical  distribution  equipment  are 
covered  in  a  booklet  recently  Issued  by  Allis- 
Chalmers.  This  booklet  discusses  wartime  con¬ 
siderations,  such  as  the  use  of  welded  con¬ 
struction  and  standardization  of  design  to 
save  vital  materials  and  provide  Interchange- 
ability  In  installation. 

Developments  covered  in  the  booklet  In¬ 
clude  the  electro-cooler  for  increasing  trans¬ 
former  capacity,  unit  substations  to  simplify 
power  control  and  distribution,  feeder  voltage 
regulators,  instrument  and  metering  trans¬ 
formers,  the  oil-seated  inert  gas  system,  and 
load-ratio-control. 


Wiring  System 


WVemold  Co.  has  Issued  additional  descrip¬ 
tive  material  on  its  industrial-system  wiring.  A 
small  folder  contains  information  on  the  com¬ 
pany's  Pancake  Overfloor  system. 


ELECTRICAL  WEST,  68  Post  St.,  San  Francisco,  California 
Please  send  me  information  about  following  CIRCLED  items: 
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Name .  Company* 

Address  . 


Title* 


*  Please  Include  your  company's  name  and  your  position,  as  we  cannot  ask  manufacturers 
to  furnish  literature  unless  you  do. 
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«Ar/o  CURVE  CCHf'**®" 


ealls  in  this  zone 


Pacific  Elecfric  TVTfe.  Corporaiioa 

5815  THIRD  ST..  SAN  FRANCISCO.  CALIF.  DUNES  HIGHWAY.  GARY.  INDIANA 


OF  fi/g/i-vo/fcrgi^SAVES  COPFf 
STEEI^SaVES  SPACE 


PACIFIC  ELECTRIC 


Bushing-Type 

INSTALLED  IN  P.  E.  BREAKERS  OF 
115-kv.  AND  UP — TYPE  CP — 


Current  Transformers 


Perfected  for  yeers  by  the  Pacific  Electric  Mfg.  Corporation,  here’s 
why  these  Bushing-Type  Current  Transformers  are  used  by  utilities 
the  nation  over. 


With  more  interconnected  loads  in  vital  defense  areas, 
you  need  the  accurate  metering  of  our  Bushing-Typo 
Current  Transformers.  They  are  installed  in  P.E.  Breakers, 
old  and  new,  of  115-kv.  and  above.  No  separate  oil, 
tank  nor  bushings  needed.  You  also  save  copper,  save 
steel,  save  space,  save  equipment.  You  save  time  and 
labor  at  installation. 

They're  safer,  too  —  these  CP  Bushing-Type  Current 
Transformers  which  meter  accurately.  Write  for  full  details. 


CP  Transformer  Characteristics  fall  within  limits  of 
spaces  above  when  connected  to  burden  for  which 
transformer  compensated.  Curves  vary  in  shape 
depending  upon  KV  and  burden.  For  additional 
information  see  our  Bulletin  No.  57. 


C.  H.  Cutter  U.  N  Halliday  G.  B.  Kirkwood 

1015  Seciiriliei  Bldg.  230  U.S  Nat'l  Bank  Bldg.  437  S.  Hill  St. 

Seattle.  Wash.  Denver.  Colo.  Los  Angeles.  Calif. 

Other  Ref'rfsfntatiits  in  Priniif'dl  Cities 
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UD  Distribution 


AD  Distribution 


Uptegraff  Non-Inflammable  Liquid  (Askaral)  Power  Transformer 


CSP  Distribution 


There  is  a  sureness  of  service  in  Uptegraff  Transformers  of  every 
type,  that  has  won  them  high  respect  from  Utilities.  Contractors  and 
Power  Users. 


Built  in  a  modemly  equipped  plant  devoted  entirely  to  Transform¬ 
ers.  and  with  engineering  and  production  facilities  to  take  care  of 
many  special  requirements. 

All  Uptegraff  Transformers  are  built  in  strict  accordance  with  the 
standards  of  NEMA.  of  AIEE.  of  EEt.  and  of  ASA. 


PR  Potential 


Tell  IJs  Your  Needs 


SCOTTDALE 
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E  Dry  Type 


You  get  the  best  insulation  where  it’s  needed 
most  in  O-B  poreelain-filled  bushings.  Poreelain 
possesses  ideal  dieleetrie  qualities.  Poreelain  ab¬ 
sorbs  absolutely  no  moisture.  Poreelain  cannot  be 
240S-H  carbonized  by  leakage  currents.  Porcelain  is  one 

of  the  most  everlasting  substances  known— it’s  best  to  start 
with,  and  stays  that  way  forever... That’s  why  O-B  bushings 
are  made  of  porcelain,  inside  as  well  as  out.  That’s  why  these 

bushings  are  setting  new  standards  for  long  life  and  complete 

(anadinn  Ohio  Brass  Co.,  Ltd.,  Niagara  Falls,  OnL  ^  ^  e  .  ui  u  .  u  u-  u  i  J 

freedom  from  trouble.  1  hat  s  why  your  next  bushings  should 

KEKP  buying  war  bonds  only  way  you  can  get  rugged,  porcelain 

internal  dielectric— the  finest  insulation,  and  yonrs  forever! 


MANSFIELD,  OHIO 
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The  inside  and  out¬ 
side  porcelain  com¬ 
ponents  of  an  O-B 
115-kv.  bushing. 


Electronic  Circuit  Testers 


UltrO'Sensitive  Laboratory  Portables 


WESTERN  REPRESENTATIVES 

Seattle,  Wash.  San  Francisco,  Calif.  Los  Angeles,  Calif.  Denver,  Colow  Phoenix,  Arlx. 

Elicher  &  Bratt  Herman  E.  Held  Edward  S.  Sievers  Howard  Peterson  J.  E.  Redmond  Co. 

263  Colman  Bldg.  420  Market  St.  417  So.  Hill  St.  1921  Blake  St.  448  W.  Madison  St. 


FOR  OVER  J  /  YEARS  LEARERS  i\  ELECTRiCAL  MEASVRiAO  t IS' STRl  MEATS  | 


laberolery  Slondordt . . .  Precision  DC  and 
AC  Portables  .  .  .  Instrument  Transformers 
.  .  .  Sensitive  Relays  .  .  .  DC,  AC,  and 
Thermo  Switchboard  and  Panel  Instruments. 


WESTON 


Specialized  Test  Equipment ...  lighl 
Measurement  and  Control  Dovices  . ,  • 
Exposuro  Motors. ..Aircraft  Instrument i.» 
Electric  Tachemeters...Dial  Thermometers. 


Sensitive  Relays 


ics  research,  production  and  control.  Weston 
Electrical  Instrument  Corporation,  577  Fre- 
linghuysen  Avenue,  Newark,  New  Jersey. 

*PHOTRONIC  —  A  registered  trademark  designating 
the  photoelectric  cells  and  photoelectric  devices  matm- 
lactured  exclusively  by  the  Weston  Electrical  Inatra- 
ment  Corporation.  . 


Electronic  Tube  Checkers 


In  the  field  of  electronics,  too,  the  measurement 
tools  bear  the  name  most  familiar  to  you.  For 
just  as  Weston  pioneered  fundamental  elec¬ 
trical  measurement,  as  well  as  the  special 
measurement  needs  of  radio,  so  Weston  has 
provided  simple,  precise  instruments  and  de¬ 
vices  for  the  problems  encounter^  in  electron¬ 


*  l^'jP^W^..  /  i  1 

Simplify  Protection  Problems 


Present-day  conditions  hove  led  to  increasingly  wide¬ 
spread  use  of  S  &  C  Type  "SM"  Power  Fuses  for  system 
protection  because  they  offer: 

•  High  short-circuit  interrupting  capacity  (see 
table  below) 

•  Relatively  low  initial  and  maintenance  costs 

•  Savings  in  mounting  space  and  installation  time 

•  Tremendous  saving  in  amount  of  critical  metals 
required 

•  High  reliability  for  protecting  continuity  of  serv¬ 
ice  to  important  war  loads 

•  High  initial  and  sustained  accuracy  in  character¬ 
istics  due  to  use  of  S  &  C  silver  fusible  element. 

S  &  C  Power  Fuses  are  not  destroyed  when  they  operate, 
but  are  put  back  in  service  by  replacing  the  re-fill  unit, 
in  which  less  than  a  pound  of  metal  is  used. 

Type  *'SM"  Fuse  ratings  are  from  1  to  400  amperes, 
with  short  circuit  interrupting  ratings  up  to  1,000,000 
KVA.  They  are  made  for  indoor  or  outdoor  service  for 
use  on  2300/4000,  6600,  13,200,  22,000,  and  33,000 
volt  circuits. 


Fuse  Voltage  Rating 


Circuit  Voltage ->| 


♦♦SMPC-4 

SMP-4 

**SMPC5 

SMP-5 


Type 
and 
Size  of 
Holder 


**Equipped  with  Condenser 

Refer  fo  your  Bullotin  200-E  or  wrfte  for  a  copy 

SCHWEITZER  &  CONRAD,  Inc. 

4435  Ravenswood  Avenue  Chicago/  Illinois 


SEAHLE 

T.  S.  Wood,  220  Ninth  Avenue,  North 
SALT  LAKE  CITY 


SAN  FRANCISCO 

George  E.  Honn,  420  Market  Street 
LOS  ANGELES 


WESTERN  REPRESENTATIVES 
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ThtMi  Vosi  Vifiory 


EV  KM\(1  papers  that  night  head¬ 
lined  F.D.R.’s  “from  eradle  to 
grave’’  .^oeial  security  program 
and  the  commute  train  buzzed  with 
comments  pro  and  con,  among  which 
ran  strong  overtones  of  “this  must  be 
the  launching  of  the  fourth  term 
drive.”  On  reaching  home  it  was  nat¬ 
ural  to  remark  to  Elect ra  about  it. 

“Well,  this  is  going  to  be  tough  on 
all  the  other  |)oliticians,”  I  cracked, 
“there  won’t  be  anything  left  for  them 
to  promise  now!” 

But  Electra  was  w^ay  ahead  of  us, 
even  the  President. 

“There  is  still  Immortality.  The 
grave  is  a  mighty  poor  place  to  leave 
us.  if  vou  ask  me.” 

“Well.”  I  pondered.  “I  hope  the 
Republicans  leave  Immortality  alone. 
Thev’ll  have  a  jurisdictional  dispute 
on  their  hands  with  the  church  if  they 
trv  to  muscle  into  the  Beyond.” 

1  had  to  agree  with  Electra.  though, 
that  it  would  be  rather  tough  on  us 
all  after  being  taught  to  lean  on  a 
beneficent  givernment  —  I  mean  gov¬ 
ernment — to  be  deserted  at  the  grave. 
The  lines  of  The  Walrus  and  the  Car¬ 
penter  came  singing  through  my  head. 
“After  .cuch  kindness,  that  would  be 
A  dismal  thing  to  do.” 
and  I  recalled  bitterly  that,  despite 
such  a  idea,  the  oysters  were  eaten  up 
anyway.  It  seemed  to  me  just  then  that 
despite  our  pleas,  too.  we  might  be 
eaten  up  into  tins  all-bountiful  post¬ 
war  scheme  that  sounds  so  good  but 
reasons  so  bad. 

After  dinner  the  seed  catalogue  en¬ 
gaged  mv  attention,  for  like  many  an¬ 
other  who  never  had  turned  a  spade 
(much),  we  were  eager  to  plant  a  Vic- 
torv  garden  if  ever  the  military  secret 
(sh.  rain)  would  let  up  so  that  we 
could  get  at  it.  The  point  rationins  deal 
had  driven  us  to  it.  forced  us  to  lay 
aside  memories  of  previous  abortive 
attempts  to  grow  gardens  faster  than 
snails  and  birds  could  eat  them. 


First  there 
were  all  those 
weeds  to  plough 
under.  W^onder 
why  it  was  that 
thoughts  of 
weeds  suggested 
how'  like  weeds 
our  bureaucrats 
have  sprung  up 
everywhere,  and 
how  like  weeds 
we  will  have  to 
turn  them  under 
before  we  can 
prepare  the  seed 
l)ed  for  the 
planting  of  a 
postwar  economy 
that  will  grow  to 
fruition. 

The  analogy  is  very  apt.  Because  of 
neglect  of  our  garden  of  enterprise 
and  a  long  winter  of  war  to  prevent 
our  cultivation  of  the  soil  to  produc¬ 
tive  growih,  the  garden  has  filled  with 
w'eeds.  They  grow  so  thick  they  almost 
choke  each  other  out,  producing  noth¬ 
ing  and  feeding  off  the  soil  which 
could  produce  more  useful  crops. 
True,  they  do  sometimes  have  a  few 
liny  flowers  among  them,  and  many 
of  them  resemble  honest  plants  that 
are  edible  or  at  least  grow  into  real 
flowers.  But  certaiidy  from  the  entire 
weed  patch  of  them  there  will  be  noth¬ 
ing  to  share  and  divide  to  support 
abundant  life  for  everyone  from 
cradle  to  the  grave. 

Before  there  can  be  such  division 
of  wealth  to  furnish  security  through¬ 
out  life,  someone  must  turn  over  the 
ground,  weeds  and  all:  someone  must 
rake  and  sift  and  enrich  the  soil,  pre¬ 
pare  the  seed  bed.  plant  and  w'atch 
the  seed  until  the  tiny  plants  are 
strong  enough  to  move  into  sterner 
fields.  Then  they  must  be  cultivated, 
irrigated,  protected  from  damage  and 
guarded  against  predatory  insects, 
birds  and  animals  w’ho  would  destroy 
them  while  thev  are  delicate  and  un¬ 
prepared  for  such  unequal  attack. 

There  is  no  guarantee  of  securitv  in 
Nature.  Each  living  thing  must  sur¬ 
vive  of  itself.  Those  of  us,  like  the 
human  race,  who  must  survive  by  eat¬ 
ing  of  other  forms  of  life  after  they 
have  attained  maturity,  must  protect 
and  nurture  these  lower  forms  of  life 
into  maturity  or  we.  too,  wdll  perish. 
Not  onlv  is  there  no  guarantee  of 
security  but  sometimes  it  seems  as  if 
Nature  capriciouslv  makes  the  odds 
longer  bv  unexpected  catastrophes. 

The  seed  catalogue  is  very  pretty. 
But  past  experience  has  taught  me  that 
very  few  gardens  turn  out  that  way. 
Those  that  do  have  been  given  expert 
care,  backbreaking  ivork.  constant  at¬ 
tention — not  mere  wishes. 


Hasn’t  there  been,  I  wondered,  too 
mucb  wishing  to  share  the  produce  of 
that  beautiful  garden  of  the  hanbeork- 
ing  neighbor,  without  the  desire  to 
share  in  the  work  of  cultivating  it  for 
him?  Seemed  to  me  that  their  has 
been  more  envy  than  enterprise  m  the 
])hilosophy  taught  all  our  jieopir  these 
recent  years.  The  idea  seems  to  he  to 
share  the  finished  product,  rather  than 
the  work.  And  without  work  thcie  can 
be  no  product. 

Pondering  all  the  varieties  of  post¬ 
war  plans  that  seem  to  have  sprung 
up  instead  of  the  flowers  that  U'-ed  to 
bloom  in  the  spring.  I  was  even  cyni¬ 
cal  enough  to  wonder  how  many  of 
these  j)lans  made  by  business  people 
and  utilities  really  had  their  roots  in 
the  ground,  how  many  were  still  seed 
catalogue  dream  |)ictures.  Although 
they  are  not  quite  so  inclined  toward 
the  brotherhood  of  man.  there  is  more 
than  I  like  of  what  the  seed  catalogues 
call,  “Siqter  Giant  Type,  Double  Or¬ 
chid — ”  and  not  enough  plain  s[)inaoh. 

Most  of  the  bluejirints  of  the  future 
after  the  war  (which  is  far  from  won 
yet)  seem  to  he  seedbedded  in  juettv 
rich  fertilizer.  I  wonder  if  they  will 
trans])lant  into  a  world  laid  waste  by 
war,  its  natural  resources  hungrily 
drawn  from  the  earth  to  turn  into 
weapons  which  will  be  left  scattered 
over  the  earth. 

Thinking  like  this  is  not  half  so 
happv  as  that  of  a  seed  catalogue  pic¬ 
ture  future.  After  all,  the  snails  won’t 
get  all  of  the  lettuce,  and  one  or  two 
real  home-grown  carrots  will  make  us 
forget  the  backache  and,  after  all. 
isn’t  it  spring?  What  if  all  of  the 
seeds  of  a  heavenly  social  securitv  do 
not  sprout,  and  the  droughts  of  ad¬ 
versity  do  kill  off  some  of  the  crop 
of  postwar  dreams,  some  of  the  ideas 
may  grow  in  healthy  ground  and  pro¬ 
duce  a  worthwhile  crop,  if  w^e  work 
at  the  gardening  of  them  instead  of 
just  wish  them. 

In  this  vein  I  turned  brightly  back 
to  Electra  with  an  answer  to  that  Im¬ 
mortality  puncture  of  hers. 

“My  dear,”  I  startled  her  by  picking 
up  the  thought  of  hours  before  with¬ 
out  leading  her  hack  with  me  into  it, 
“what  he  is  promising  must  be  Im¬ 
mortality,  or  heaven  at  least,  for  it 
certainlv  isn’t  of  this  world — yet.’’ 

It  usually  takes  me  that  long  to 
think  of  a  snappy  comeback. 

“What  are  you  talking  about?’ 

“Don’t  you  like  this  idea  of  the 
President’s  that  vou  will  be  taken  (are 
of,  no  matter  what  happens,  by  the 
government?” 

“See  here.”  she  snapped,  “I’ll  do 
the  selecting  of  whom  I  am  going  to 
be  kept  by,  if  you  please,  I  still  liave 
my  self-respect.  I  hope.” 
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Tomorrow  tnay  be  too  late — do  it  NOW 


THIS 


Wartime  restrictions  make  copper  products 
hard  to  get  —  this  includes  electrical  wire  and 
cable.  It  will  pay  you  to  protect  what  you  have. 

Anaconda’s  Preventive  Maintenance  Plan  will 
help  you  check  to  see  that  cables  in  your  plant 
are  not  being  abused. 

If  you  follow  this  free  plan  you  not  only  help 
yourself,  but  more  important,  you  help  the  war 


eflfort.  This  manual  provides  a  practical  auto¬ 
matic  method  for  complete  analysis  of  circuits 
and  equipment. . . uncovers  potential  weaknesses 
. . .  methods  for  correcting  them  . . .  with  charts 
to  enable  quick  periodic  check-ups. 

NOTE :  Through  this  Preventive  Maintenance  Plan  you 
may  uncover  the  evidence  necessary  to  obtain  an  "emer¬ 
gency  repair  priority.”  This  is  explained  fully  in  the 
plan  book. 


ANACONDA’S  Preventive 

^Maintenance  PLAN 


Anaconda  Wire  &  Cable  Company 
25  Broadway,  New  York  City 

Please  send  copy  of  the  Anaconda  Preventive  Maintenance 
Plan  for  safeguarding  production. 


Company . 

Address . City.. 
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WIRE  AND  CABLE 
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Wherever  CRESCENT  Wire  or  Cable  is  put 
into  service,  there  you  may  be  sure  is  a  product 
which  combines  the  best  in  materials  that  can 
be  had,  with  the  experience  and  skill  of  men 
and  women  whose  lives  are  devoted  to  the  pro¬ 
duction  of  insulated  wire  and  cable. 


CRESCENT  INSULATED 
WIRE  &  CABLE  CO. 

^CRESCENT 

WIRE  and  CABLE 


Factory:  TRENTON,  N,  J.  —  Stocks  in  Principal  Cities 


PERMACORD 
Heavy  Duty  Port¬ 
able  Cord  &  Cable 


CRESFLEX 
Non-metallic 
Sheathed  Cable 


SAN  FRANCISCO 
Tri-State  Supply  Corp. 
554  Bryant  St. 


LOS  ANGELES 
Tri-State  Supply  Corp. 
544  S.  San  Pedro  St, 


KANSAS  CITY 
W.  F.  Howe  &  Co. 
2627  McGee  St. 


• 


Food~The  Deciding  Issue 

Our  food  problem  remains  to  be  solved 


Till*;  first  thing  the  Germans  did  when  they  oecnpied 
C/cclio-Slo\akia,  Poland,  Belgium,  hrance  —  was  to 
ciiipt}-  all  warehouses.  Everything  went  into  trucks  headed 
for  Germany. 

llic  Nazis  knew  that  this  war  would  be  won  by  the 
army  that  had  the  most  supplies  and  the  best  supply 
system. 

The  Nazis  knew  that  supplies  are  as  essential  as  guns. 
Tliey  knew  that  the  most  essential  of  all  supplies  is  . . . 
food. 

Being  the  only  people  on  earth  who  can  watch  women 
and  children  starve,  the  Nazis  seized  upon  food  as  their 
most  powerful  instrument  for  disciplining  the  masses. 
Tliey  added  famine  to  their  arsenal  of  concjucst. 

I’lic  flocks  and  herds  of  Europe  arc  being  consumed 
with  alarming  rapidity.  Tlic  desperate  shortage  of  meats 
and  fats  is  growing  steadily  worse.  Our  Allies  are  short 
of  certain  foods  that  we  must  supply  if  we  expect  them 
to  carry  on. 

And  as  we  supply  them,  as  our  imports  arc  curtailed, 
as  our  fighting  men  consume  more  than  they  do  in  ci\il 
life,  and  as  we  fail  to  increase  our  production  rapidly 
enough  .  .  .  we,  too,  become  short  of  certain  foods. 

Former  President  Herbert  Hoover,  speaking  before  a 
conference  of  the  Go\ernors  and  Representatives  of  twehe 
MidA\cstern  farming  states  in  Des  jMoines  on  March 
Htli,  sounded  the  warning  that  American  agriculture, 
beset  by  Washington  bungling  on  manpower,  farm  ma¬ 
chinery  and  price  systems,  strangling  production  and  dis¬ 
tribution,  is  facing  a  deterioration  which  may  bring  on 
a  national  food  shortage  such  as  led  to  the  collapse  of 
Russia,  the  defeat  of  Germany  in  the  first  Wbrld  War 
and  the  fall  of  France  in  the  present  war.  Unless  this 
deterioration  is  stopped,  warns  Mr.  Hoover,  we  cannot 
hope  to  win  the  present  conflict. 

Complications  of  similar  magnitude  face  the  food  pro¬ 
cessor  and  the  distributor. 

Nc\  cr  in  the  history  of  the  world  has  man’s  dependence 
on  food  been  so  crucial.  Yet  it  is  not  easy  for  us  to  grasp 
the  full  significance  of  the  crisis.  W’c  arc  so  accustomed 
to  finding  milk,  eggs  and  butter  on  our  doorsteps  escry 
morning,  we  arc  so  used  to  filling  our  pantries  from  the 
SihcKc'  of  our  grocers  and  markets  that  we  accept  food  as 
something  that  is  due  us  on  demand.  We  do  not  stop 
to  think  that  we  never  arc  more  than  a  few  meals  ah.ead 
of  famine. 

Rut  this  picture  has  changed.  Now  we  are  faced  with 


food  rationing,  and  e\ery  day  the  shehes  of  our  food 
markets  become  more  bare. 

*  «  « 

Let  it  be  noted  that  the  appointment  of  a  Food 
Administrator  did  not  solve  the  food  problem.  It  is  still 
with  us;  daily  it  becomes  more  critical.  Unless  it  is  solved, 
and  sohed  quickly,  the  \’ery  food  that  Food  Administrator 
W^ickard  said  would  “win  the  war  and  write  the  peace” 
may  lose  the  war  and  lose  the  peace. 

Put  very  simply  and  clearly,  the  food  problem  amounts 
to  this:  we  are  trying  to  feed  upward  of  200  million 
people.  Wi*  are  trying  to  do  it  with  the  farms  and  other 
facilities  that  heretofore  have  been  capable  of  feeding 
about  145  million  people  (our  present  population  plus 
a  5%  surplus). 

Had  the  Government  foreseen  the  need  and  planned 
ahead,  we  could  have  begun  by  1941  the  enlargement 
of  our  farm  production  and  food  processing  capacity.  Two 
irreplaceable  years  have  been  lost! 

The  gra\ity  of  the  situation  becomes  apparent  when 
we  consider  that  50,000  factories  are  required  to  process 
our  foods.  F’ood  processing  not  only  is  America’s  biggest 
industry  —  it  is  one  of  America’s  most  important  for, 
without  processing,  most  foods  would  perish  before  they 
could  reach  the  consumer.  The  term  “processing”  covers 
the  salting,  drying,  smoking,  pickling,  chilling,  canning, 
packing  and  other  methods  of  prcser\ation  that  make  it 
possible  for  us  to  eat  in  1943  food  that  was  produced 
in  1942.  Few  realize  that  most  of  the  food  we  shall  cat 
in  1943  was  produced  and  processed  last  year,  that  most 
of  the  seed  we  plant  this  spring  will  grow  food  for  1944 
or  perhaps  later. 

In  one  important  process  of  preservation,  tin  and 
rubber  arc  \  ital  materials.  W4ien  the  Japs  captured  Malaya 
and  the  Netherlands  East  Indies  more  than  half  of  the 
world’s  tin  and  nearly  all  of  its  rubber  fell  into  their 
hands.  T’his  forced  drastic  changes  upon  our  entire  food 
economy.  Tlie  importance  of  tinplated  steel  containers, 
tops  for  glass  jars  and  rubber  gaskets  is  fairly  obvious  .  .  . 
metal  food  containers  alone  consume,  every  year,  more 
than  2,700,000  tons  of  steel. 

The  aggression  of  Japan  has  snared  our  whole  food 
industrv  in  a  maze  of  intricate  packing  problems.  It  has 
enforced  recognition  of  a  new  principle  of  food  technolog}-, 
i.c.,  that  the  method  of  food  preservation  is  determined 
bv  the  type  of  container  available.  The  tin,  steel  and 
rubber  stringency  compels  many  food  processors  to  adopt 


mifamilinr  nictliocls  —  nictliocls  that  call  for  a  great  deal 
of  new  eqnipineiit.  'lliis,  in  turn,  involves  the  use  of 
eiitieal  materials  that  are  so  urgently  needed  for  other 
war  purposes. 

'This  eonversion  of  the  food  processing  industry  to  meet 
these  exaeting  restrictions  has  been  greatly  ccjmplieated 
by  two  faetors  that  have  increased  its  wartime  hnrden. 
Indeed,  it  is  these  that  provide  the  principal  reason  for 
civilian  food  rationing. 

The  first  of  these  is  the  task  of  feeding  onr  armed  forces 
overseas.  Allied  ships  are  being  sunk  at  an  alarming  rate 
and  the  loss  of  cargo  is  considerable. 

The  second  factor  gra\ely  augments  the  first.  Under 
I.endI.ease  onr  eonntry  is  nndertaking  to  feed  onr  Allies 
to  the  extent  of  approximately  00  million  people. 

'I’vpes  of  food  reijnired  for 
Lend-Tease  and  the  armed 
forces  are  the  finest  we  can 
produce,  lliey  are  the  high 
protein  foods,  es])eeially 
meats,  cheese  and  milk;  ami 
the  protective  foods  whieh 
rate  high  in  vitamin  content. 

IVenliarly  enough,  the  more 
valuable  a  food  is  from  a 
nutritive  angle,  the  more  spe- 
eiali/ed  is  the  processing  re- 
qniied  to  preserve  it. 

The  food  processing  indus- 
tiA’,  handicapped  as  it  is,  is 
meeting  today’s  challenge 
with  resonreefuhiess  and  eii- 
thnsiasm  .  .  .  despite  con¬ 
tainer  complications  and  ship- 


years  was  about  >,000,000  Ihs.  In  19-40  this  was  iiurcasci] 
two  and  one-half  times,  in  1942  it  was  stepped  up  again 
this  time  forty-fold.  And  in  1943  the  call  is  for 
60  per  cent  boost,  to  make  a  total  of  480,000.600  lbs. 
Dried  milk  powder  production  of  550,000,000  lbs.  m  19.1(] 
must  he  increased  to  685,000,000  Ihs.  in  1943. 

M'getahles,  which  were  a  small  item  to  the  pioccssor 
before  the  war,  now  arc  dehydrated  in  enormous  qiiaiititb. 
'I'hc  vegetable  dehydration  industry  has  had  to  giow  bv 
leaj)s  and  hounds  without  benefit  of  the  high  piioritb 
accorded  to  arms,  ship  and  aircraft  building.  Production 
of  dehydrated  vegetables  in  1942  was  four  times  that  of 
1941,  and  1943  calls  for  a  sixteen-fold  increase  over  1942. 

'l()tal  dehydrated  food  production  in  1943  is  scheduled 
at  1,7 '50,000, 000  lbs.,  dry  basis  .  .  .  all  for  export.  Multiply 

that  by  10  and  you  have 
a  rough  approximation  of  the 
astronomical  amount  of  raw 
materials  that  will  have  to  be 
produced. 

Many  problems  remain  to 
be  solved  in  the  trouhlcsomc 
days  that  lie  ahead.  But  vvitli 
all  his  resourcefulness,  man 
has  little  control  over  the 
weather.  A  severe  drought 
could  wipe  out  all  of  man’s 
carefully  laid  plans.  If  vve  are 
tempted  to  reassure  ourselves 
with  the  thought  that  the 
food  situation  probably  is  not 
so  serious  as  it  is  painted, 
it  will  be  well  to  remember 
that  last  year’s  crop  increase 


This  is  the  tenth  of  a  series  of  editor¬ 
ials  npltenrif/^  monthly  in  all  McGraiv- 
Ilill  publications,  reaching  more  than 
one  and  one-half  million  readers,  and 
in  daily  nens papers  in  New  York,  Chi¬ 
cago  and  }y’ashington,  D.  C.  They  are 
dedicated  to  the  purpose  of  telling  the 
I  part  that  each  industry  is  playing  in  the 
war  ejjort  and  of  informing  the  public 
on  the  magnificent  war- production  ac¬ 
complishments  of  America’s  industries. 


ping  shortages. 

It  is  accomplishing  its  Herculean  task  by  resurrecting 
and  moderni/ing  a  method  of  food  preservation  that  is 
as  old  as  mankind.  Probablv  von  have  read  a  great  deal 
about  dehydration.  Von  aetuallv  mav  have  eaten  dehy¬ 
drated  food,  but  right  now  nearlv  everv  bit  of  dehvdrated 
food  is  earmarked  for  the  armed  forces  or  for  Lend-Lease. 

I'ood  processing  never  will  be  as  spectacular  as  the 
production  of  bombers  or  tanks.  Rut  under  todav’s  con¬ 
ditions,  the  performance  of  the  food  processor  is  no  less 
important  .  .  .  no  less  inspiring.  M’heu  we  consider  that 
dehydrated  food  is  conqvressed  into  solid  blocks  with  a 
density  nearly  equal  to  that  of  coal,  so  that  almost  a 
whole  meal  can  be  carried  in  a  vest  pocket,  and  that 
half  of  the  shipping  space  is  thereby  saved  in  transporta¬ 
tion,  we  begin  to  appreciate  what  the  processors  have 
contributed  to  meet  the  food  problem  imposed  by 
the  war. 

But  they  have  not  only  contributed  new  methods,  thev 
arc  achieving  new  highs  in  production.  And  now  thev  are 
asked  to  do  what  borders  on  the  impossible.  Consider 
dehydrated  egg  powder,  Xormal  production  in  pre-war 


over  1941  was  due  to  better 
than  average  growing  weather. 

The  war-bred  food  crisis  that  now  confronts  us  vvi!! 
be  met  only  by  immediate  measures  to  insure  a  food 
production  ample  to  allow  for  adverse  weather  condi¬ 
tions.  The  processing  industries  have  demonstrated  thci: 
capacity  to  cope  with  the  tasks  that  arc  imposed  upon 
them.  But  the  food  problem  as  a  whole  involves  all 
three  functions  of  production,  processing  and  distribution. 
And  if  we  arc  to  master  the  problems  that  now  besci 
us,  all  threp  of  them  must  be  coordinated  under  a  single 
administrative  control.  “Food  will  win  the  war  and  write 
the  peace”.  But  if  American  food  is  to  do  that  double 
job,  we  must  develop  a  capacity  for  food  adminisfration 
comparable  with  the  genius  of  our  food  industries. 
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iiukto  ifomNeiqhJm  ^  G-E 


W.  FlobcfK  (ri^ht).  Consolidated  C^opperstate  Lines  of  Phoenix.  Ariz., 
while  discussin{(  wirinj;  materials  at  the  Phoenix  General  Electric  Supply- 
Corporation,  joined  members  of  the  GESCO  personnel  for  this  photoKraph. 
Left  to  rijtht  in  photOKraph:  J.  J.  Bartlett,  counterman,  A.  L.  Rudd,  shippins 
and  receivinK  clerk,  J.  A.  Airey, branch  service  manafcer,  R.  Stuart  Rosemond, 
branch  manaKer,  Mrs.  ,\Knes  B.  Anderson,  stenofirapher,  and  Mr.  FloberK. 


WIRING  MATERIALS 
DISTRIBUTOR 

For  Maintenance  Wiring  Supplies 

You  can  obtain  the  wiring  materials  needed  for 
the  maintenance  jobs  you  are  handling  from  the 
friendly  G-E  Wiring  Materials  Distributor  right  in 
your  own  neighborhood.  Wiring  Materials  for 
conversion  wiring  and  new  war  project  wiring  are 
available,  too,  of  course. 

Your  G-E  Wiring  Materials  Distributor  will  be 
pleased  to  give  you  every  possible  service  .  .  . 
information  on  wartime  wiring  requirements  .  .  . 
help  in  selecting  materials . . .  assistance  in  planning 
special  wiring.  Ask  a  representative  to  call.  You’ll 
find  his  experience  and  knowledge  of  new  wiring 
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Copper  SavlriQ  Business 


1 


. . .  Yes,  saving  copper  is  our  business.  Millions  of  pounds 
of  copper  were  saved  during  our  first  war  year  and 
millions  more  will  be  saved  this  year  with  Copperweld. 
Copperweld  is  saving  60  to  70  per  cent  of  its  weight  in 
copper  for  every  foot  of  it  used  as  power  conductors, 
communication  conductors,  and  in  special  applications 
for  our  Armed  Forces. 

A  plus  value  to  the  saving  in  copper  are  all  the  impor¬ 
tant  advantages  that  go  with  the  use  of  Copperweld: — 
strength  —  rust-resistance  —  light  weight  —  ease  of  han¬ 
dling  and  installation.  Our  country's  available  copper 
supply  can  be  stretched  by  using  Copperweld. 

To  save  copper  for  Victory,  check  every  job  to  see  if 
Copperweld  won't  meet  your  requirements. 


COPPERWELD  STEEL  COMPANY  •  GLASSPORl  PA. 


Pacific  Coast  Representative:  C.  E.  INGALLS,  RIALTO  BLDG.,  SAN  FRANCISCO,  CALIF. 
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PCEA 

Launches 

Postwar 

Propam 

Planning  Committee 
enlists  ntiUtles 
in  movement 


Last  summer,  about  six  months 
alter  Pearl  Harbor,  President 
S.  E.  Gates,  of  the  Pacific  Coast 
Electrical  Assn.,  created  a  planning 
committee  for  that  organization.  Fol¬ 
lowing  are  excerpts  from  his  letter  of 
a|i|>oititment. 

I.  ’"In  a  discussion  of  this  subject 
with  the  hoard  of  directors  at  its  re¬ 
cent  meeting,  the  idea  developed  that 
there  is  a  definite  need  for  a  commit¬ 
tee  wtiose  responsibility  will  be  the 
study  and  analysis  of  immediate  and 
postwar  problems.  The  committee  will 
act  a-  an  advisory  committee  to  study 
the  [i.oblems  which  the  present  emer- 
penc\  has  developed,  and  will  seek 
soluti  IMS  and  make  recommendations 
for  c  .rrying  out  those  things  which 
can  111  done  to  an  advantage  in  solv¬ 
ing  til'  jtroblems.” 

2.  "^urh  research  is  necessarily  of 
a  Ion,  range  planning  type  and  should 
he  ot  1  continuous  nature,  and  I  an- 
ticipair  that  for  this  reason  the  present 
comniiltee  will  be  asked  to  serve  not 
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only  during  the  current  administra¬ 
tion,  l)ut  in  future  administrations  at 
least  for  the  duration.” 

3.  “In  my  opinion,  one  of  the  best 
methods  of  getting  definite  and  tangi¬ 
ble  results  is  the  encouragement  which 
the  committee  ran  give  to  individual 
companies  to  set  up  within  their  own 
organization  groups  of  one  or  more 
who  will  similarly  study  the  problem.” 

These  comments  make  clear  the  ex¬ 
tent  and  magnitude  of  the  project  and 
emphasize  the  need  for  full  and  con¬ 
tinuous  cooperation  hy  all  segments 
and  individuals  in  the  electrical  in¬ 
dustry. 

Plans  and  work  must  go  forward 
now  to  try  to  establish  the  kind  of 
world  for  which  we  are  fighting.  Free 
enterprise  and  democracy  are  so  inter¬ 
dependent  that  the  preservation  of  both 
should  be  one  of  our  fundamental 
aims  in  any  plans  developed.  The 
President  of  the  United  States,  in  a 
letter  to  the  Congress  on  this  same  sub¬ 
ject,  stated  most  succinctly  the  posi¬ 


tion  every  American  should  take.  He 
said: 

“Plans  and  programs  to  win  the 
war  and  to  win  the  peace  must  grow 
out  of  our  common  national  purpose 
and  with  democratic  participation  in 
jdanning  by  all  of  us.  Through  ef¬ 
forts  to  state  our  objectives  and  pub¬ 
lic  discussion  of  their  merits,  we  play 
our  parts  as  free  citizens.” 

Objectives 

It  is  not  simple  to  state  in  a  few 
words  the  objectives  for  which  we  are 
planning  and  working.  It  is  taken  fo> 
granted,  of  course,  that  the  first  and 
most  important  goal  for  which  we  are 
all  striving  is  victory.  Even  victory, 
however,  will  prove  but  a  passing 
satisfaction  if  it  does  not  secure  our 
American  way  of  life. 

Assuredly,  the  responsibility  of  this 
committee  and  its  co-workers  is  not 
to  deal  with  all  of  the  complexities  of 
our  modern  society,  but  rather  to  limit 
its  attention  to  those  problems  which 


58 


Electrical  West— Vol.  90,  No.  4 


pertain  to  commercial  and  industrial 
matters  of  interest  to  the  electrical  in¬ 
dustry.  Specifically,  it  is  purposed  to 
promote  and  stimulate  study,  research 
and  planning  by  groups,  firms,  and  in¬ 
dividuals  within  our  industry  to  the 
end  that  we  may  have  a  part  in  bring¬ 
ing  about  stability,  economic  strength 
end  prosperity  under  the  American  en¬ 
terprise  system  when  peace  is  restored. 

To  realize  this  goal,  planning  by  all 
elements  of  our  industry  will  be  neces¬ 
sary.  This  planning  must  embrace  all 
important  subdivisions  of  our  busi¬ 
nesses  such  as  engineering,  production, 
finance,  marketing  and  distribution, 
product  development,  purchasing  and 
personnel. 

Functions 

Your  committee  believes  its  func¬ 
tion  is  to  act  as  a  catalyzer  and  stimu¬ 
lator  of  group  and  individual  com¬ 
pany  planning.  It  will: 

1.  Suggest  subjects  and  problems  In  need  of 
solution. 

2.  Present  plans  of  procedure  and  outlines  of  or¬ 
ganization  to  facilitate  planning. 

3.  Transmit  pertinent  information  and  reference 
material  published  from  time  to  time. 

4.  Act  as  liaison  with  other  national  and  sec¬ 
tional  planning  groups,  private  and  governmental. 

5.  Through  the  regular  machinery  of  PCEA,  carry 
on  investigations,  study,  and  research  of  the  type 
not  possible  in  the  separate  companies. 

6.  Assemble,  digest,  and_  prepare  for  use  such 
facts,  findings,  and  conclusions  received  from  vari¬ 
ous  subdivisions  of  the  industry. 

ISeesl  for  Planning 

More  than  just  a  token  response  by 
private  industry  is  necessary’  if,  when 
the  war  ends,  business  is  to  have  its 
rightful  place  at  the  council  table 
when  our  future  economy  is  blue¬ 
printed.  At  the  present  time — and 
dating  back  prior  to  Pearl  Harbor — 
the  Federal  government  has  had  a 
program  of  planning  underway.  Many 
tomes  of  ideas  on  the  subject  by  these 
government  representatives  already 
have  been  printed.  Private  business 
has  most  at  stake  and  should  prepare 
now,  through  sound  planning  and  pro¬ 
gressive  thinking,  to  make  itself  heard. 

Certain  national  organizations,  pri¬ 
vately  financed,  are  already  at  work. 
Some  of  these,  such  as  the  National 
Association  of  Manufacturers,  the 
United  States  Chamber  of  Commerce, 
the  Committee  for  Economic  Develop¬ 
ment  and  certain  others,  deserv’e  our 
support.  We  can  help  them  only  by 
contributing  something  of  value  from 
our  industry’. 

It  should  also  be  borne  in  mind 
that  not  all  the  results  to  be  had  from 
this  effort  will  come  in  the  distant 
future.  Some  ideas  and  suggestions 
will  be  of  such  nature  that  their  in¬ 
troduction  now  will  be  justified.  Some 
plans  will  result  in  economies,  some 
will  directly  aid  the  war  effort,  and 
some,  possibly,  will  conser^’e  present 
values  for  future  usefulness.  The  plan¬ 
ning.  therefore,  should  include  w’ar- 
time  as  well  as  peacetime  problems. 


PCEA  PLANNING  COMMIHEE 

R.  E.  Fisher,  Chairman, 

Vice-President,  Pacific  Gas  and  Elec¬ 
tric  Co.,  San  Francisco. 

R.  M.  ALVORD, 

Vice-President,  General  Electric  Com¬ 
pany,  San  Francisco. 

H.  H.  Courtright, 

President,  The  Valley  Electric  Supply 
Co.,  Fresno. 

H.  L.  Harper, 

Pacific  District  Manager,  The  Gray¬ 
bar  Co.,  Los  Angeles. 

R.  C.  McFadden, 

Sales  Manager,  Southern  Calif.  Edi¬ 
son  Co.,  Ltd.,  Los  Angeles. 

H.  A.  Lott, 

Operating  Engineer,  Southern  Calif. 
Edison  Co.,  Ltd.,  Los  Angeles. 

F.  R.  George, 

Engineer  of  Electric  Operation,  Pa¬ 
cific  Gas  and  Electric  Co.,  San 
Francisco. 

George  C.  Tenney, 

President,  McGraw-Hill  Co.  of  Cali¬ 
fornia,  San  Francisco. 

O.  R.  Doerr,  Secretary, 

General  Sales  Manager,  Pacific  Gas 
and  Electric  Co.,  San  Francisco. 


Problems  Suf^gested  for  Consideration 

Almost  every  company  is  faced  with 
a  number  of  individual  obstacles  and 
difficulties  brought  on  by  the  emer¬ 
gency.  There  are  in  addition  some 
problems  common  to  all  branches  and 
firms  of  our  industry.  Some  of  these 
were  recognized  and  their  relative  im¬ 
portance  evaluated  in  a  questionnaire- 
survey  of  last  September,  when  the 
association  membership  was  circular¬ 
ized  for  its  views  on  the  subject. 

All  of  the  suggestions  obtained 
from  the  September  survey  are  em¬ 
bodied  in  the  following  list,  although 
they  may  be  set  forth  in  this  text  in 
somewhat  different  words  and  se¬ 
quence.  The  suggestions,  with  elabora¬ 
tion  for  convenient  use.  follow: 

1.  Government  Policies 

a.  How  many  of  the  wartime  federal 
agencies  will  continue  to  operate 
when  the  war  ceases? 

b.  How  long  will  it  be  after  V-Day  be¬ 
fore  strictly  wartime  controls  are  re¬ 
moved? 

c.  How  will  the  government  taper  off  its 
manufacture  of  war  goods,  i.  e.,  ships, 
planes,  tanks,  armaments? 

d.  How  quickly  will  wartime  critical 
materials  be  released  for  civilian  use? 

e.  What  policies  will  obtain  after  the 
war  on  government-owned  power  proj¬ 
ects,  REA.  etc.? 

f.  In  view  of  wartime  credit  restrictions, 
what  will  be  the  government’s  atti¬ 
tude  in  the  postwar  period?  Will 
federally  sponsored  credit  again  be 
offered  through  agencies  like  EH  & 
FA  and  FHA? 

g.  Will  the  government  attempt  some 
form  of  controlled  economy  such  as 
is  contemplated  in  the  recently  an¬ 
nounced  Plan  for  Installment  Selling 
for  Postwar  Delivery? 

2.  Probable  Status  at  End  of  War 

a.  What  is  likely  to  be  status  at  war’s 


end?  (Some  companies  will  havf 
completely  converted  to  war  work 
others  will  have  discontinued  fntireK 
All  will  have  been  affected  oni  wav  pr 
another.) 

b.  What  about: 

Capital  structure 

Plant  investment  in  purely  war  pro¬ 
duction  facilities 

Depreciation  and  reserve  account? 
Cash  position.  n 

c.  To  what  extent  have  prewar  p.oducts  I 

trade  names  and  business  bom  pro-  I 

served  ?  | 

d.  How  long  after  V-Day  will  it  require  I 

to  convert  to  normal  profitable  opera  y 

tions? 

3.  Preparation  for  Full  Employmen; 

a.  How  quickly  after  the  war  is  over 
will  the  government  release  men  and 
women  from  the  services  to  he  ab 
sorherl  by  private  industry? 

b.  What  particular  problems  iinolving 
temporary  war  employment  must  be 
solved  to  insure  replacement  of  re¬ 
turning  service  people? 

c.  Can  plans  be  laid  now  to  insure  em 
ployment  of  more  personnel  than  were 
carried  on  the  pay  rolls  before  the 
war? 

d.  Will  schedule  of  reconversion  permit 
full  employment  at  a  rate  in  con-  I 
formity  with  change-over  from  war 
economy  to  a  peace  economy? 

4.  Production  (Includes  Generation  of 

Power.) 

a.  W^hat  plans  should  be  made  for  con¬ 
version  to  peacetime  production  and 
how  soon  should  such  plans  be  com' 
pleted? 

b.  What  changes  in  plant  layout,  proof 
esses  and  methods  should  be  made  a! 
time  of  reconversion  to  improve  effi 
ciencies? 

c.  What  disposition  should  be  made  oi 
plants  or  equipment  provided  for  war 
time  manufacture?  How  much  can 
be  used  in  normal  operations?  What 
should  be  scrapped? 

5.  Product  Development 

a.  What  present  or  prewar  products  or 
services  will  meet  postwar  demands? 

b.  Are  new  products  needed?  If  so- 
how  many,  if  any,  are  in  process  oi 
development  or  already  perfected? 

c.  Is  full  advantage  being  taken  of  war¬ 
time  invention,  research  and  perform 
ance  of  identical  or  similar  products? 

6.  Marketing  and  Distribution 

a.  What  is  the  unit  or  dollar  volumf 
of  a  particular  market? 

b.  What  portion  of  a  given  market 
should  your  company  serve? 

c.  How  will  the  postwar  market  differ 
from  the  present  and  prewar  market? 

d.  How  stable  will  be  the  population  in¬ 
fluxes  of  the  war  period? 

e.  Has  the  character  of  the  market 
changed  by  virtue  of  population 
changes? 

f.  To  what  extent  have  changes  in  dis 
tribution  been  indicated  as  result  of 
war? 

g.  What  has  competition  been  doing? 
What  are  they  doing? 

h.  Has  full  consideration  been  given  tc 
past  consumer  movements  in  plans 
for  future  distribution? 

7.  Customer  Purchasing  Power 

a.  How  will  postwar  customer  pu  'chas 
ing  power  compare  with  prewa  ? 

b.  Will  enforced  wartime  restriction! 
change  postwar  buying  habits? 

c.  Will  wartime  savings  and  bond  pn*’ 
chases  greatly  influence  postwar  boy 
ing? 
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(J.  To  what  extent  will  customer’s  liquid¬ 
ity  affect  postwar  purchases? 

e.  Will  a  demand  for  long-term  credit 
rfum? 

f.  1.)  what  extent  will  tax  burdens  and 
tax  liability  affect  purchasing  power? 

8.  Per'onnel 

a.  To  what  extent  has  organization  been 
preserved? 

b.  ( ;in  former  employees  returning  from 
the  services  be  readily  absorbed? 

c.  To  what  extent  can  wartime  tem¬ 
porary  manpower  be  continued? 

d.  \re  industrial  relations  strong  enough 
to  withstand  the  trials  of  transition 
to  peacetime  operations? 

e.  Have  you  a  training  plan  for  employee 
reconditioning? 

9.  Finance  and  Accounting 

a.  How  liquid  will  a  particular  market 
be? 

b.  What  new  habits  of  business  and 
buying  will  have  to  be  met? 

c.  What  credit  program  will  be  in  order? 

d.  What  will  be  the  money  situation — 
availability,  rate,  etc.? 

e.  In  shifting  population  areas  will  un¬ 
usual  credit  hazards  exist? 

f.  W'^ill  prewar  credit,  collection  and  ac¬ 
counting  procedure  suflBce? 

10.  Purchasing 

a.  How  will  new  materials  developed 
and/or  perfected  during  the  war  in¬ 
fluence  postwar  operations? 

b.  To  what  extent  will  new  sources  of 
supply  be  necessary? 

c.  Will  wartime  practices  in  packaging 
and  handling  materials  affect  pur¬ 
chasing  procedure? 

d.  Will  transportation  burdens  incident 
to  postwar  reconstruction  present  new 
or  additional  obstacles? 

e.  To  what  extent  will  war  salvage  ma¬ 
terial  enter  the  picture? 

How  to  Organize  a  Planning  Program 

These  comments  are  offered  merely 
as  a  guide.  Companies  and  trade  asso¬ 
ciations  vary  .so  widely  in  size,  type 
of  business,  character  of  organization, 
etc.,  that  only  general  suggestions  can 
be  made. 

1.  Appointment  of  Committee: 

First,  although  the  sequence  may 
strike  one  as  being  in  reverse,  it  is  de¬ 
sirable  as  Step  No.  1,  to  assign  re¬ 
sponsibility  for  the  long-range  plan¬ 
ning  job.  It  has  been  our  experience 
that  this  action,  taken  even  in  advance 
of  determination  of  objectives,  leads 
to  a  more  thorough  approach  to  the 
entire  undertaking. 

Management  in  each  instance,  with 
or  without  giving  advance  thought  to 
specific  goals  to  achieve,  can  determine 
by  a  review  of  the  list  of  basic  prob¬ 
lems  which  and  how  many  of  its  ex¬ 
ecutives  should  be  detailed. 

In  small  firms  one  key  man  may 
''■ell  fill  all  qualifications.  In  large 
concerns,  as  evidenced  by  experience 
to  dafe,  the  heads  of  production,  sales, 
personnel,  and  engineering  or  opera¬ 
tional  activities  constitute  the  panel 
of  the  majority  of  the  companies. 

Wiiatever  may  be  the  company  set¬ 
up,  the  idea  has  been  to  appoint  only 
a  smail  group  of  key  executives  repre¬ 


senting  the  major  functional  branches 
of  the  business.  In  this  way  provision 
is  made  to  bring  to  bear  on  the  di¬ 
versity  of  problems  the  best  talents  in 
each  organization  or  firm. 

By  far  the  most  successful  opera¬ 
tions  to  date  in  this  field  of  future 
planning  are  those  which  have  the 
services  of  one  or  more  full-time  aids 
or  a  secretary  to  keep  the  program 
moving  in  spite  of  demands  placed  on 
the  active  and  important  executives 
who  generally  serve  on  these  commit¬ 
tees.  Much  follow-up  and  detail  work 
can  go  along  with  only  nominal  guid¬ 
ance  from  committee  members. 

2.  Determination  of  Objectives: 

Before  objectives  for  the  future  can 
be  determined,  it  is  necessary  to  have 
an  idea  of  the  kind  of  operation  or 
business  desired  at  some  predetermined 
future  time.  The  first  move,  therefore, 
is  to  .secure  from  management  its  opin¬ 
ions  on  this  important  point.  It  is 
possible  and,  with  those  companies 
fully  converted  to  war  work,  highly 
probable  that  the  present  type  of 
operation  is  not  geared  to  peace. 

A  very  important  consideration, 
furthermore,  is  that  having  to  do  with 
the  duration  of  the  war.  Nothing  defi¬ 
nite  can  he  had  from  any  source  on 
this  question,  hut  it  is  desirable  in 
setting  up  planning  machinery  to  have 
in  mind  some  period  of  war  time  and 
also  a  reasonable  time  element  for  re¬ 
adjustment  after  the  war.  Of  course, 
planning  must  be  flexible  to  permit  of 
adjustment  for  a  longer  or  shorter  war 
period  than  originally  programmed. 
This  is  necessary  also  in  order  that 
new  conditions  and  new  developments 
can  be  taken  into  account  as  these 
changes  occur — as  assuredly  they  will. 

An  effective  planning  program 
should  contemplate  some  benefits 
which  need  not  await  termination  of 
the  war.  It  is  desirable,  therefore,  that 
objectives  and  the  plans  of  procedure 
ha.'sed  thereon  be  classified  under  the 
headings  of  Wartime  and  Po.stwar 
Objectives. 

A.  Wartime  Objectives — ^Under  this 
subtitle  list  all  objectives  or  aims 
which,  while  they  may  have  a  decided 
bearing  on  future  normal  business, 
can  also  contribute  to  your  present 
operations.  A  few  items  are  enumer¬ 
ated  under  this  category  by  way  of 
suggestion : 

1.  Simplification  of  capital  struc¬ 
ture  of  business  with  eye  to  future. 

2.  Modification  of  organization. 

3.  Establishment  of  adequate  cash 
position. 

4.  Research  activities. 

5.  Conservation  measures. 

6.  Customer  relations  and  goodwill¬ 
building  efforts. 


B.  Postwar  Objectives — ^The  items  to 
he  listed  here  are  numerous.  They 
would  include,  among  others,  the  goals 
or  objectives  dealing  with  such  things 
as: 

1.  Conversion  of  plant  or  equipment 
to  civilian  production. 

2.  Product  development. 

3.  Markets  and  buying  power. 

4.  Methods  of  distribution. 

5.  Financing  problems. 

6.  Personnel  problems,  including 
employment  opportunities,  training, 
etc. 

7.  Changes  in  methods.  ])rocesses, 
raw  materials,  etc. 

3.  Importance  of  Scheduling  and 

Foil  ow-T  h  rough : 

It  is  not  enough  to  complete  an  or¬ 
ganization  responsible  for  this  plan¬ 
ning  work  and  to  assemble  an  array 
of  pertinent  and  important  problems 
and  objectives.  Time  passes  very 
quickly  and,  therefore,  .some  schedule 
of  reports  of  progress  or  appraisal  of 
work  accomplished  is  desirable.  Even 
though  the  planning  is  necessarily  of 
a  long-range  type,  some  “dead  lines” 
are  essential  to  keep  the  studies  mov¬ 
ing  forward. 

The  objectives  which  can  be  put 
into  effect  now  as  an  aid  to  the  war 
effort,  as  well  as  for  their  postwar 
value,  should  be  explored  first  and 
conclusions  reached.  The  other  basic 
problems  should  receive  continual  at¬ 
tention  also,  however.  The  fact  that 
some  tangible  progress  is  noted  from 
time  to  time  will  serve  as  encourage¬ 
ment  to  “keep  plugging  away”  at  the 
larger,  longer  research  bearing  on  the 
postwar  economy. 

In  short,  the  above  suggestion  mere¬ 
ly  utilizes  a  simple  psychological  fact, 
i.  e.,  having  decided  on  action,  accom¬ 
plishment  is  surest  if  it  quickly  fol¬ 
lows  the  decision  to  act  and  is  pro¬ 
grammed  on  a  step-by-step,  well-de¬ 
fined  basis. 

Individual  Responsibility 

It  is  clear  from  the  foregoing  that 
the  association  through  its  planning 
committee  has  provided  the  machinery 
by  which  individuals,  companies,  and 
organizational  groups  of  the  electrical 
industry,  can  become  a  part  of  and 
participate  in  the  “Planning  for 
Peace”  projects  of  private  enterprise. 

You  can  become  an  active  unit  of 
the  movement  by  organizing  and  en¬ 
listing  in  the  program. 

The  rest  is  up  to  you.  Inasmuch  as 
the  committee  is  intended  to  act  pri¬ 
marily  as  a  clearing  house,  screening 
and  liaison  agency,  its  effectiveness  in, 
and  contributions  to,  the  national 
planning  picture  will  be  in  direct  pro¬ 
portion  to  individual  interest  and 
effort. 
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Multiple  Purpose  River  Development 

Maximum  benefits  for  power  and  mining  derived  from  Narrows  project 
where  Pacific  Gas  and  Electric  Co.  cooperates  with  public  agencies — 

Power  plant  incorporates  many  innovations  including  automatic  control 


THK  Narrows  <levelo|)inciit.  lo- 
calc'd  on  the  Yuba  River,  is  an¬ 
other  “multi|)le  purpose”  project 
ill  which  Pacific  Gas  and  Electric,  fol¬ 
lowing  its  long  esiahlished  policy  of 
coo|)eration  with  public  agencies,  has 
joined.  Other  “'niultiple*’  projects  in 
which  this  utility  has  participated  by 
constructing  the  power  features  and 
sup|*lying  the  market  are  the  Melones 
project  of  South  San  Joaquin  and 
Oakdale  Irrigation  Districts,  and  the 
mountain  storage  project  of  the  Ne¬ 
vada  Irrigation  District.  In  these  de¬ 
velopments  irrigation  was  paramount, 
with  power  secondarv  and  Hood  con¬ 
trol  and  navigation  only  incidental. 
With  the  Narrows  develo|mient  the 
primarv  incentive  is  the  control,  by 
storage,  of  hydraulic  mining  debris. 
Power  development  was  important  in 
that  the  revenue  it  will  supplv  is  of 
material  assistance  in  reducing  the  cost 
to  hydraulic  miners  of  storage  space 
in  the  reservoir.  The  development  is 
also  of  some  benefit  to  navigation  and 
to  irrigation.  The  Bullards  Bar  t'l'f’j- 
ect.  built  originallv  bv  Yuba  Develop¬ 
ment  Co.  but  now  part  of  the  electric 
generating  system  of  Pacific  Gas  and 
Electric  Co.,  is  the  forerunner  of  this 
type  of  multiple  purpose  project. 

Ever  since  the  famous  “Sawyer  de¬ 
cision”  which  in  1884  restrained  the 
North  Bloomfield  Mining  Co.,  operat¬ 
ing  on  the  Middle  Fork  of  Yuba  River, 
from  discharging  debris  into  the 
stream,  thus  virtually  stopping  hydrau¬ 
lic  mining  in  California,  the  owners 
of  hvdraulic  mining  property  have 
been  endeavoring  to  find  a  way  to 
make  use  of  their  properties.  In  1893 
the  California  Debris  Commission  was 
created  by  act  of  Congress  and  em¬ 
powered  to  license  hydraulic  mining 
provided  the  mining  tailings  Avere  re- 
.'itrained  from  entering  the  streams. 
Partlv  beeause  of  the  absence  of  sites 
for  the  storage  of  debris  and  the  high 
cost  of  creating  such  storage  capacity, 
there  has  been  relatively  little  activity 
in  hydraulic  mining.  During  the  40 
years  after  the  creating  of  the  Cali¬ 
fornia  Debris  Commission,  the  total 
V'ardage  mined  hydraulically  in  the 
basin  of  the  Sacramento  and  San  Joa¬ 
quin  rivers  was  less  than  tAvo  per  cent 
of  the  yardage  mined  in  the  30  years 
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prior  to  the  “SaAvyer  decision”  in 
1881*.  It  Avas  believed  by  many  that 
bydraulic  mining  Avould  be  stimulated 
if  storage  space  Avhich  could  be  pur¬ 
chased  bv  the  miner  Avere  provided  by 
the  goAernment. 

In  1934  the  California  Debris  Com¬ 
mission  Act  Avas  amended  to  provide 
for  the  repayment  of  the  capital  cost 
of  any  restraining  Avorks  constructed 
by'  tbe  commission  by  means  of  a  tax 
on  each  cubic  yard  mined.  Anv  money 
Avhich  Avould  be  derived  from  the  use 
of  any  such  restraining  Avorks  for  irri¬ 
gation  or  poAver  or  other  purposes 
would  be  credited  to  the  project  and 
the  amount  of  the  tax  proportionally 
reduced.  In  1935  Congress  appro¬ 
priated  $6,945,000  for  the  construc¬ 
tion  of  four  debris  storage  reservoirs 
in  accordance  Avith  plans  prepared  by 
the  California  Debris  Commission,  as 
folloAvs: 


Capacity  fo 

r 

N( 

sw  Mining 

Debris 

Estimated 

Storage 

Construc¬ 

(Million 

tion 

Reservoir 

Location 

cu.  yds.) 

Cost 

Upper  Narrows 

Yuba  River 

MB 

$4,300,000 

Dog  Bar 

Bear  River 

26 

1,130,000 

North  Fork 

North  Fork 

American  River 

26 

825,000 

Ruck-A-Chucky 

Middle  Fork 

American  River 

24 

690,000 

194 

$6,945,000 

Construction  Avas  not  to  commence 
until  the  repayment  of  the  construc¬ 
tion  cost.  Avithout  interest,  Avas  assured 
to  the  satisfaction  of  the  Secretarv  of 
War  through  guarantees  of  responsible 
individuals  or  corporations  that  they 
Avould  mine  under  license  from  the 
California  Debris  Commission  ma¬ 
terial  in  amounts  aggregating  the  total 
capacity  of  the  reservoir  for  the  re¬ 
straint  of  debris.  The  necessarv  guar¬ 
antees  Avere  made  and  construction 
commenced  on  three  of  these  dams  and 
reservoirs,  namely.  Upper  Narrows, 
North  Fork,  and  Ruck-A-Chucky.  The 
damsite  chosen  for  the  latter  Avas  aban¬ 
doned  because  of  foundation  troubles 
and  construction  has  been  suspended; 
the  other  tAvo  are  completed. 

Construction  of  the  NarroAvs  dam 
Avas  begun  in  December  1938  and  com¬ 
pleted  in  December  1940.  The  dam  is 
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a  concrete  arch  structure.  The  crest  is 
1,150  ft.  long.  It  is  depressed  in  the 
central  portion  for  about  500  ft.  to 
form  the  sjtillway.  The  elevation  at 
the  top  is  .546  and  at  the  spill  crest 
527.  The  loAvest  foundation  elevation 
at  the  spillway  section  is  about  260. 
Downstream  water  surface  elcAution 
at  the  dam  Avith  500  c.f.s.  floAving  is 
about  288,  making  the  difference  in 
elevation  betAveen  upstream  and  down¬ 
stream  water  about  240  ft.  The  dam 
creates  a  reservoir  of  70,000  acre-ft. 
capacity  Avifh  water  at  elevation  527 
and  floods  812  acres  at  this  elevation. 
The  reservoir  extends  upstream  about 
ten  miles  to  Avithin  a  mile  of  Colgate 
power  house.  Due  to  the  fact  that 
hydraulic  mining  debris  Avill  not  de¬ 
posit  on  a  horizontal  plane  but  must 
lie  on  a  slope,  the  estimated  capacity 
for  storage  of  debris  in  the  reservoir 
includes,  in  addition  to  all  the  Avater 
storage  sjiace,  the  volume  in  a  Avedge 
between  a  horizontal  plane  at  eleva¬ 
tion  527  and  a  jilane  sloping  upstream 
from  elevation  527  at  the  dam.  The 
total  volume  for  storage  of  debris  on 
this  basis  Avas  estimated  at  136  million 
cu.  yd.  of  Avhich  113  million  cu.  yd. 
is  in  the  Avater  storage  space  below 
elevation  .527. 

Although  the  NarroAvs  dam  created 
a  head  in  exeess  of  240  ft.,  the  original 
authorization  for  the  construction  of 
Narrows  dam  and  reservoir  did  not 
make  the  development  of  poAver  a 
necessary  feature.  Early  reports  on  the 
project  indicated  that  the  poAver  de¬ 
velopment  Avas  practicable  and  jnnver 
values  Avere  a  substantial  amount. 
Under  the  California  Debris  Art  as 
amended  in  1934  any  revenue  to  be 
had  from  the  use  of  the  dam  and 
reservoir  for  power  purpo.ses  Avould 
be  credited  to  the  project  and  go  to 
reduce  the  tax  on  the  gravels  mined 
and  stored  in  the  space.  For  this  rea¬ 
son,  the  mining  interests,  who  were 
ready  to  commence  hydraulic  mining 
operations  as  soon  as  the  reservoir 
Avas  completed,  promoted  the  early 
construction  of  a  pow'er  plant  to  de¬ 
velop  the  head  and  water  supply  avail¬ 
able  at  the  Narrows  dam. 

The  Sacramento  Valley  Utility  Co 
Avas  formed  Avith  A.  H.  Breed  as  presi¬ 
dent  and  Frank  E.  Bonner  as  'ice- 
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were  ai  quiren  trom  the  atate  ot  l^aii- 
fomia.  plans  for  the  construction  of 
the  pl.mt  were  pre|)ared,  application 
was  111 .!<Ie  to  the  Federal  Power  Coin- 
jnipsioii  (which  lias  jurisdiction  over 
power  develo|)menls  involving  the  use 
of  go\ eminent  dams)  for  preliminary 
permit  and  later  for  license,  and  nego¬ 
tiation'-  were  conducted  with  Pacific 
Gas  and  Electric  Co.  for  the  marketing 
of  the  available  power  and  with  the 
California  Debris  Commission  leading 
to  an  agreement  as  to  the  payments  to 
he  maile  for  the  use  of  the  reservoii 
features.  The  negotiations  ended  with 
PG  and  E  agreeing  to  take  over  the 
intere>ls  of  the  Sacramento  Valley 
Utility  Co.  These  included  an  obliga¬ 
tion  to  construct,  operate  and  main¬ 
tain  a  power  plant  of  1  l,0()()-kva.  ca¬ 
pacity  in  accordance  with  a  license 
from  the  Federal  Power  Commission 
and  an  agreement  with  the  California 
Debris  Commission  covering  the  rental 
cost  of  the  water  storage  and  outlet 
facilities. 

Of  the  total  space  available  for 
debris  storage  behind  Narrows  dam 
about  118  million  cubic  yards  have 
been  allocated  for  the  storage  of  tail¬ 
ings  from  new  hydraulic  mining. 

The  power  development  as  con¬ 
structed  is  essentially  the  same  as 
planned  by  Bonner.  The  reservoir  out¬ 
let  works  were  constructed  by  the 
United  States,  Diversion  is  made 
through  a  tunnel  extending  around  the 
left  abutment  of  the  dam.  An  intake 
structure.  su|)porting  trash  racks,  is 
constructed  at  the  mouth  of  the  tunnel. 
The  floor  of  the  intake  structure  is 
at  elevation  438  which  is  89  ft.  below 
the  crest  of  the  dam.  The  minimum 
level  of  drawdown  in  the  reservoir  is 
about  elevation  450.  Between  this  ele¬ 
vation  and  the  crest  the  reservoir  ca¬ 
pacity.  before  silting,  is  45,000  acre- 
ft.  A  steel  roller  gate  which  controls 
the  flow  is  located  in  the  tunnel  about 
150  ft.  from  the  intake.  It  is  operated 
through  a  vertical  shaft  extending 
from  the  tunnel  to  a  gate  house  located 
above  reservoir  high  water.  The  upper 
650  ft.  of  the  tunnel  were  constructed 
by  flu*  United  States  as  part  of  the 
outlet  works.  This  part  has  a  horse¬ 
shoe  --hape  lined  wnth  concrete.  An 
additional  1.060  ft,  of  tunnel  were  con- 
striK  ted  by  the  company. 

It  uas  originally  intended  that  this 
tunnel  would  be  concrete  lined  and 
have  the  same  finished  dimensions  as 
the  jiortion  included  in  the  outlet 
work  However,  in  the  driving  of 
the  tunnel  considerable  overbreak  oc¬ 
curred,  and.  in  order  to  save  materials 
and  I  )  expedite  the  work,  the  tunnel 
was  hned  with  gunite  and  the  finished 


Narrows  development  incorporates  a  96-in.  diameter  penstock  pipe  which 
debris  dam  for  restraining  hydraulic  is  concreted  into  the  end  of  the  tunnel 

mining  tailings  and  an  I  1,000-kva.  tul-  to  form  the  plug.  Access  to  the  tunnel 

ly  automatic  power  house  located  in  is  provided  for  by  a  60-in.  diameter 

the  canyon  1,500  ft.  down  stream  ])ipe  with  a  dished  head  in  the  tunnel 

])lug  at  the  adit  used  in  construction 

of  the  upper  650  ft.  in  connection  with 
the  reservoir  outlet  works. 

The  penstock  is  only  270  ft.  long.  It 
is  of  firebox  quality  steel,  shop  welded 
with  circumferential  field  joints  riveted 
with  outside  butt  strap.  The  inside  di¬ 
ameter  is  96  in.  Thickness  varies  from 
%  in.  to  9/16  in.  with  the  thickness 
Plan  of  the  Narrows  Power  House  increased  to  %  in.  at  a  special  T  sec- 


section  changed  to  a  horseshoe  with 
a  vertical  diameter  of  12  ft.  and  a 
horizontal  diameter  of  11  ft.  6  in.,  ex¬ 
cept  at  the  lower  end  where  there  is 
about  85  ft.  of  8-ft.  diameter  circular 
reinforced  concrete  section  joining  the 
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tion  connecting  to  a  48-in.  pipe  lead¬ 
ing  to  a  48-in.  Lamer  Johnson  valve. 
This  connection  is  needed  to  by-pass 
water  for  downstream  users  at  times 
when  the  turbine  might  be  out  of 
service. 

The  canyon  of  Yuba  River  for  about 
3.000  ft.  downstream  from  Narrows 
dam  is  relatively  narrow  with  steep 
rocky  slopes.  In  this  distance  there  are 
occasional  indentations  in  the  rocky 
canyon  face  which  offer  the  only 
power  house  sites.  The  site  chosen  for 
the  power  house  is  in  one  of  these  in¬ 
dentations  about  1,500  ft.  downstream 
from  the  center  of  the  dam.  It  is  suffi¬ 
ciently  removed  from  the  dam  to  avoid 
most  of  the  spray  from  the  spillway. 
There  is  practically  no  fall  in  the 
stream  for  1,500  ft.  downstream  from 
the  tailrace. 

Because  Yuba  River  is  subject  to 
floods  of  high  intensity  the  generator 
floor  was  located  35  ft.  above  low 
water  stage.  This  is  8  ft.  above  the 
high  stage  of  the  flood  of  Dec.  11. 
1937,  which  was  the  date  of  one  of 
the  large  floods  in  northern  Cali¬ 
fornia,  and  one  for  which  a  record  of 
stage  at  Narrows  power  house  site  was 
obtained.  In  addition  to  having  the 
generator  floor  at  a  high  elevation  the 
walls  and  door  openings  are  so  con¬ 
structed  that  flood  water  can  be  kept 
from  entering  the  power  house  until 
a  stage  40  ft.  above  low  water  obtains. 


Cross  section  of  the  power  house.  Pro¬ 
vision  is  made  for  protection  against 
possible  flood  water  crest  of  40  ft. 

The  building  is  of  structural  steel 
and  reinforced  concrete.  Tbe  generator 
room  which  is  served  by  a  traveling 
crane  is  approximately  42  x  60  ft.  in¬ 
side.  An  abutting  structure  with  inside 
dimensions  approximately  20  x  39  ft. 
and  less  than  half  the  height  of  the 
main  building,  serves  as  a  switchhouse 
and  service  space.  The  only  access  to 
the  building  is  by  a  tramway  which 
extends  to  the  rim  of  the  canyon.  The 
power  house  terminus  of  the  tramway 
is  inside  the  building  so  that  loads 
may  be  taken  directly  by  the  crane. 
This  feature  was  very  helpful  during 
erection  of  the  power  house  equipment. 

The  power  house  contains  one  verti¬ 
cal  Francis  turbine  (13.500  hp.),  driv¬ 
ing  a  11,000-kva.  85%  power-factor 
generator.  Power  is  generated  at  11,- 
000  volts,  then  stepped  up  to  66  kv. 
in  a  bank  of  three  4,000-kva.  self- 
cooled  transformers.  There  are  two  oil 
circuit  breakers  in  the  power  house, 
one  for  the  generator,  between  the 
generator  and  the  transformer  bank, 
the  other  for  the  station  service  trans¬ 
former  bank. 

To  insure  station  service  power  at 
all  times  when  the  main  transformer 
bank  is  energized,  the  station  service 
transformer  bank  is  fed  from  the  11- 


kv.  bus,  on  the  main  transformer  bank 
side  of  the  generator  oil  circuit 
breaker.  The  switch  gear  is  metal  clad, 
the  oil  circuit  breakers  are  of  the  lift- 
up  type. 

On  the  high  voltage  side  of  the  main 
transformer  bank  is  an  outdoor  69-kv. 
oil  circuit  breaker,  which  makes  it  pos¬ 
sible  to  separate  the  bank  from  the 
rest  of  the  system  in  event  of  trans¬ 
former  bank  trouble,  or  other  trouble 
in  the  power  house  which  might  fail 
to  clear.  This  breaker  is  located  within 
a  steel  tower  structure  which  supports 
disconnecting  switches  for  the  oil  cir¬ 
cuit  breaker  and  a  three-pole  by-pass 
switch,  so  connected  as  to  permit  tak¬ 
ing  the  oil  circuit  breaker  out  of  the 
circuit  for  observation,  cleaning,  or 
repairs,  without  interrupting  the  plant 
output.  On  the  line  side  of  this  by¬ 
pass  switch  is  a  line  grounding  switch. 
Mechanical  positive  interlocks  are  util¬ 
ized  between  the  switch  controls  that 
prevent  the  closure  of  this  ground¬ 
ing  switch  if  either  the  disconn-'cting 
switches  or  the  by-pass  switch  is  closed. 

Power  from  this  plant  is  fed  into 
the  company  system  at  a  switching 
center  near  Smartsville. 

The  turbine  is  designed  for  variable 
head,  180  ft.  minimum  effective  to  240  1 
ft.  maximum  static.  It  will  pass  550 
c.f.s.  at  185  ft.  head  and  is  equipped 
with  a  100%  relief  valve.  Operation 
of  the  unit  will  be  with  the  relief  valve  ^ 
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functioning  as  a  synchronous  by-pass, 
this  being  the  best  practical  method 
of  temporarily  maintaining  the  flow 
through  the  plant  in  the  event  the  gen¬ 
erating  unit  is  off  the  line.  The  unit 
has  no  governor.  It  is  equipped  with 
ahvdraulic  controller  which  is  a  com¬ 
bination  of  hydraulic  cylinder  and 
motor-driven  jackscrew,  functioning 
in  the  place  of  a  servomotor.  The  open 
position  of  the  turbine  wickets  is  con¬ 
trolled  by  the  motor-operated  jack- 
screw.  Penstock  pressure  is  used  in 
the  hydraulic  cylinder  to  oppose  or 
follow  the  motion  of  the  screw.  Re¬ 
versal  of  pressure  on  the  hydraulic 
cylinder  piston  causes  the  wickets  to 
close  quickly.  They  are  held  in  the 
closed  position  by  penstock  pressure 
until  the  motor-driven  jackscrew  fol¬ 
lows,  more  slowly,  to  the  closed  posi¬ 
tion.  At  this  point  the  jackscrew  again 
contacts  the  hydraulic  piston  mecha¬ 
nism.  holding  it  firmly.  Interlocks 
prevent  opening  of  the  wickets  while 
there  is  any  separation  between  the 
motor-driven  screw  and  the  hydraulic 
piston.  The  motor  mechanism  has  suffi¬ 
cient  force  to  overcome  the  hydraulic 
pressure  of  the  piston  in  the  closing 
direction. 

For  synchronizing,  minimum  posi¬ 
tion  limit  switches  are  adjustable  and 
permanently  fixed  at  the  proper  gate 
opening  to  bring  the  unit  up  to  syn¬ 
chronous  speed.  The  hydraulic  con¬ 
troller  is  located  on  the  generator 
floor.  Motion  is  transmitted  through 
a  vertical  shaft  30  ft.  long  dowm  to 
the  turbine  floor,  then  horizontally  to 
the  turbine  shifting  ring. 

The  turbine  is  equipped  with  a  90- 
in.  diameter,  hydraulically-operated 
butterfly  valve.  Operating  pressure  for 
closing  this  valve  is  taken  from  the 
penstock,  and  pressure  for  opening  is 
taken  from  the  scroll  case  thereby  pre¬ 
venting  the  valve  from  opening  until 
the  scroll  case  is  full.  The  operating 
cylinder  is  of  sufficient  size  to  close 
the  valve  under  varying  conditions  of 
head  and  flow’. 

The  turbine  guide  hearing  is  a 
babbitt-lined  oil-lubricated  bearing, 
built  into  the  turbine  head  cover.  It 
has  a  -separate  oil  .sy.stem  utilizing  two 
pump>.  one  gear  driven  from  the  tur¬ 
bine  shaft,  the  other  a-c  motor  driven. 
The  mf)tor-driven  pump  cuts  in  auto¬ 
matically  on  failing  oil  pressure  and 
IS  intended  for  starting,  stopping  and 
emergency  operations. 

The  draft  tube  is  fitted  with  a  re¬ 
movable  section  which  permits  lower¬ 
ing  and  removal  of  the  turbine  runner 
"ithout  disturbing  the  turbine  head 
cover  assembly.  The  shaft  for  this  unit 
IS  built  in  three  sections:  The  turbine 
shaft,  a  removable  intermediate  sec¬ 
tion,  and  the  generator  shaft.  The  in¬ 
termediate  section  is  without  guide 


bearings.  There  are  three  guide  bear¬ 
ings:  The  turbine  guide  bearing,  the 
lower  generator  guide  bearing,  and 
the  combined  guide  and  thrust  bear¬ 
ing  supported  above  the  generator 
housing.  The  generator  bearings  are 
all  self-lubricated. 

The  generator  is  equipped  with  sur¬ 
face  coolers.  These  use  water  at  re¬ 
duced  pressure  from  the  penstock  as 
a  cooling  medium.  It  was  found  that 
the  value  of  this  water  for  power  pur¬ 
poses  was  just  about  equal  to  the  ex¬ 
pense  involved,  if  water  was  pumped 
from  the  tailrace.  The  cost  being  the 
same  in  either  case,  the  more  simple 
and  positive  method  was  adopted. 

The  generator  has  class  “B”  insula¬ 
tion  throughout.  The  field  has  a  built- 
in  full  amortisseur  winding.  Above  the 
generator  on  the  main  .shaft  is  the 
direct-connected  exciter.  The  exciter 
field  is  energized  from  the  station  125- 
volt  battery  and  charging  set.  Two 
charging  sets  are  provided.  Either  can 
be  put  into  service,  leaving  tbe  other 
as  a  spare.  This  arrangement  makes 
a  pilot  exciter  unnecessary  and  avoids 
the  increase  in  voltage  applied  to  the 
field  of  the  exciter  in  the  event  of 
overspeed.  This  scheme  of  excitation 
is  in  use  in  two  other  plants  and  has 
proven  successful.  Generator  voltage 
is  controlled  by  a  quick  response  volt¬ 
age  regulator,  operating  on  the  exciter 
field. 

Fire  protection  for  the  generator  is 
automatic.  Water  will  be  applied  from 
penstock  pressure  to  the  generator  fire 
manifolds,  one  above  and  one  below’ 
the  generator  stator.  These  manifolds 
contain  sufficient  l4s-in.  orifices  to  ad¬ 
mit  from  300  to  500  gal.  of  water  per 
minute;  a  quantity  sufficient  to  com- 
pletely  drench  the  windings.  Water 
can  only  be  applied  if  two  conditions 
occur  simultaneously,  that  is,  genera¬ 
tor  differential  relay  operates  and  at 
the  same  time  the  opening  of  thermo¬ 
static  circuit  interrupters  which  func¬ 
tion  if  air  in  excess  of  100°  C.  leaves 
the  generator  windings. 

In  addition  to  overload,  overvoltage, 
overspeed,  temperature  and  differen¬ 
tial  protection,  the  generator  is 
equipped  with  an  “elevated  neutral.” 
This  scheme  functions  in  a  wye-con¬ 
nected  generator  as  a  ground  detector 
and  may  be  used  to  remove  the  gen¬ 
erator  from  the  bus  if  a  ground  occurs 
anywhere  in  the  generator  winding.  It 
consists  of  a  distribution-type  trans¬ 
former  6,900-220/110  volts  15  kva. 
connected  with  the  high-voltage  wind¬ 
ing  in  series  between  the  generator 
neutral  and  ground.  The  secondary  is 
loaded  to  100%  of  the  transformer 
capacity  with  resistors.  Normally  no 
voltage  a])pears  across  this  trans¬ 
former.  If  a  ground  occurs  anywhere 
in  the  bus  or  generator  winding,  ex¬ 


cept  exactly  at  the  generator  neutral,  a 
voltage  will  appear  across  both  wind¬ 
ings  of  the  “elevating”  transformer.  A 
sensitive  voltage  relay  across  this  trans¬ 
former  secondary  will  either  cause  an 
alarm  or  shut  down  the  plant  as  may 
be  desired. 

The  main  transformer  bank,  because 
of  the  absence  of  suitable  space,  is 
located  at  the  top  rim  of  the  canyon 
1..500  ft.  away  from  the  power  house. 
It  consists  of  four  4,0(X)-kva.  self- 
cooled  11/69-kv.  wye  transformers. 
Three  transformers  comprise  the  bank, 
one  is  a  spare.  Each  transformer  is 
mounted  on  rails  for  convenient  re¬ 
moval.  The  high-voltage  and  low-volt¬ 
age  transformer  busses  are  open  type, 
porcelain  insulated,  and  supported  by 
a  steel  frame  structure.  Transfer 
switches  are  so  arranged  with  inter¬ 
connecting  controls,  that  the  operation 
of  one  control  handle  will  completely 
cut  out  a  damaged  transformer  and  cut 
in  the  spare  transformer  in  its  place. 
This  avoids  complicated  switching 
orders  and  chance  of  making  errors. 
To  our  best  knowledge  and  belief,  this 
is  the  first  time  that  this  scheme  has 
been  used.  In  any  event,  it  is  the  first 
time  it  has  been  used  on  the  PG  and  E 
system. 

The  space  surrounding  the  trans¬ 
formers  is  covered  with  12  in.  of 
crushed  rock,  maintaining  sufficient 
voids  to  contain  the  oil  from  the  trans¬ 
formers  should  an  accident  cause  a 
rupture  of  one  of  the  tanks.  It  is  ex¬ 
pected  that  a  prolonged  destructive  oil 
fire  will  thus  be  prevented.  War  emer¬ 
gency  conditions  prevented  an  under¬ 
ground  duct  line  with  insulated  cable 
between  the  power  house  building  and 
the  transformer  bank,  for  the  ll-kv. 
generator  to  transformer  conductors. 
In  its  place  a  pole  line  w’as  built  sup¬ 
porting  bare  copper  cable  obtained 
from  com])any  replacement  stock.  An 
overhead  ground  wire  was  provided 
and  for  additional  generator  protec¬ 
tion  ll-kv.  volt  lightning  arresters 
w’ere  installed  and  connected  at  the 
transition  point  where  this  overhead 
line  enters  insulated  cable  in  ducts.  A 
60-kv.  lightning  arrester  is  connected 
as  closely  as  practical  to  the  trans¬ 
former  high-voltage  bushings.  These 
arresters  are  connected  solidly  to  the 
bus  on  the  transformer  side  of  the  line 
switch. 

Remote  control  conductors  for  the 
60-kv.  oil  circuit  breaker  and  also 
the  current  and  potential  transformer 
secondaries  are  run  in  ducts  to  the  con¬ 
trol  switchboard  in  the  power  house. 
The  entire  ll-kv.  line  and  transformer 
bank  are  included  in  a  balanced  cir¬ 
cuit  with  differential  relay  protection. 
In  addition,  the  main  transformers  are 
protected  from  the  line  by  overload 
and  residual  line  current  relays  and 
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have  temperature  protective  equipment. 

This  plant  is  automatic  in  its  opera¬ 
tion.  This  does  not  mean  that  no  at¬ 
tendance  will  be  provided.  It  does 
mean  that  attendance  is  not  required 
at  all  times.  Property  of  this  type  and 
im|>ortance  requires  at  least  a  resident 
caretaker.  Such  being  the  case,  the 
amount  of  training  this  man  will  need 
is  reduced  as  the  operation  of  the 
}dant  is  simplified. 

A  plant  that  requires  merely  the 
pushing  of  a  button  to  put  into  opera¬ 
tion  carrying  load  on  the  system,  is 
really  the  most  simple  type  of  plant 
to  operate.  Narrows  is  of  this  type. 

The  closing  by  hand  of  the  master 
element  starts  the  automatic  sequence 
functioning.  The  unit  will  start  from 
standstill,  build  up  speed  and  voltage, 
synchronize  with  the  11-kv.  bus  and 
take  on  load  in  the  amount  previously 
determined,  and  fixed  by  the  hand  set¬ 
ting  of  the  load  limit  stop  or  position 
switch. 

ater  level  control  load  which  is 
made  use  of  in  some  other  automatic 
hydro  electric  plants,  cannot  be  used 
here.  When  the  inflow  to  the  reservoir 
is  less  than  the  capacity  of  the  plant, 
the  amount  of  load  to  be  carried  will 
be  determined  by  the  desired  rate  of 
drawdown  on  the  available  storage. 

If  during  periods  while  the  atten¬ 
dant  is  out  of  the  plant,  the  unit 
should  shut  down  from  “temporary” 
or  (self-correcting)  cause,  the  unit 
will  again  restart  and  take  on  load  to 
the  amount  it  was  carrying  when  it 
shut  down. 

The  elements  of  the  automatic  op¬ 
eration  are  those  which  have  been 
more  or  less  standardized  by  usage 
over  the  past  number  of  years.  Pro¬ 
tective  features,  if  possible,  are  dup¬ 
licated  in  some  other  form.  In  prac¬ 
tically  no  instance  does  the  protection 


from  damage  to  the  unit  depend  on  one 
device  alone.  Some  form  of  follow-up 
protection  is  employed  if  possible. 

Examples  of  this  are  two  types 
of  overspeed  protection  and  the  motor- 
driven  jackscrew  to  overcome  the 
hydraulic  piston  in  shutting  down. 

Conditions  which  must  be  fulfilled 
before  unit  wdll  .start  are  as  follows: 

1.  The  master  switch  must  be  in 
the  closed  position.  2.  Normal  voltage 
must  exist  on  the  11-kv.  bus.  3.  No 
single  or  reversed  phase  rotation  shall 
exist.  4.  All  of  the  protective  features 
causing  lockout  or  temporary  shut¬ 
down  must  be  in  the  normal  position. 
5.  Penstock  pressure  must  be  within  the 
normal  range.  6.  The  butterfly  valve 
must  be  in  the  fully  open  position. 

The  unit  is  protected  against  exciter 
overvoltage,  ground  fault  in  the  gen¬ 
erator  winding,  overspeed,  underspeed, 
opening  the  generator  oil  circuit 
breaker  because  of  momentary  voltage 
dips,  opening  the  generator  oil  circuit 
breaker  and  field  contactor  on  normal 
shutdown  until  the  turbine  wickets  are 
completely  clo.^ed,  fire  in  the  genera¬ 
tor  winding,  ground  fault  in  the  gen¬ 
erator  field  winding,  the  generator  be¬ 
ing  connected  to  the  bus  without  first 
going  through  the  normal  .sequence  of 
starting,  failure  of  lubricating  oil 
pressure,  failure  of  bearing  cooling 
water  pressure. 

The  unit  will  shut  down  tempo¬ 
rarily  after  which  it  mav  restart  if  the 
trouble  has  been  cleared,  if  it  is  sub¬ 
ject  to  moderate  overload  causing 
heating  in  the  windings,  if  the  unit  is 
subjected  to  excessive  overload,  or  if 
one  of  the  transformers  overheats. 

Conditions  which  cause  shutdown 
and  lockout  are:  Overheated  bearing, 
failure  of  excitation,  single  or  unbal¬ 
anced  operation  phjse,  excessive  a-c 
voltage,  generator  winding  insulation 


failure  causing  differential  relay  op. 
eration,  failure  of  winding  in>.ilation 
in  main  transformers,  failure  <.f  cool- 
ing  water,  low  d-c  control  'oltage. 
ground  in  generator  winding,  around 
in  generator  field  winding,  ex  essive 
overspeed,  failure  of  station  power 
penstock  pressure  failure,  and  bearino 
oil  pre.ssure  failure. 

The  60-kv.  tran.sformer  bank  is  pro¬ 
tected  against  internal  fault  i  ausin® 
differential  relay  operation,  exiessive 
temperature,  excessive  overcurrent  and 
residual  line  currents. 

The  automatic  factors  of  the  bat¬ 
tery  charging  motor-generator  set  are: 
Start  the  motor  and  place  the  batter;' 
on  charge  with  restoration  of  220  volts 
a-c  bus  supply,  disconnect  the  genera¬ 
tor  from  the  battery  on  failure  of  220 
volts  a-c  voltage,  protect  the  motor 
from  excess  current,  protect  the  gen¬ 
erator  from  excessive  current,  and  in¬ 
dicate  ground  on  the  control  bus.  Con¬ 
stant  voltage  on  the  battery  with  cur¬ 
rent  compensation  to  limit  the  load  on 
the  charging  generator  during  periods 
of  high  demand  on  the  a-c  bus  is  main¬ 
tained.  The  charging  generator  voltage 
is  adjustable  for  normal  trickle  charge, 
also  for  equalizing  charge.  Duplicate 
charging  sets  are  provided  and  con¬ 
nected  to  a  double- throw  switch.  Either 
may  be  cut  in  for  normal  operation 
with  the  panel  equipment  which  is  not 
duplicated. 

When  complete,  the  plant  will  in¬ 
clude  a  total  water  flow  measuring  de¬ 
vice.  This  will  give  an  indication  of 
quantity  of  flow,  a  graphic  chart  of 
quantity  of  flow  for  all  hours  of  the 
day,  also  an  integrated  record  of  the 
accumulated  flow  through  the  plant. 
The  operation  of  this  device  will  be 
based  on  calibrated  pitot  tubes  suit¬ 
ably  located  in  the  penstock  above  the 
butterfly  and  by-pass  pipe. 


Idaho  Power  Co.'s  salvage  and  reclamation  program  is  ex¬ 
pedited  through  the  use  of  the  wire  stripping  machine 
pictured  above.  It  is  used  to  remove  the  braid  from 


ragged  weatherproof  wire.  If  all  parts  were  obtained 
new,  the  cost  of  duplicating  it  would  approximate  $600. 
However,  most  of  the  parts  can  be  reclaimed  from  junk. 
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Welding  Innovations  for  High  Dams 

Arc  welding  as  applied  to  penstocks  of  Western  hydroelectric  project 
saves  $5 1 8,000  over  riveted  construction — Advantages  include  reduced 
maintenance  costs,  conservation  of  resources  and  higher  efficiencies 


Gilbert  L  Vetter 

Engineer,  U.  S.  Bureau  of  Reclamation 


After  reviewing  the  progress 
made  by  manufacturers  of 
L  welded  appurtenances  common 
to  high  dams,  and  by  heavy  construc¬ 
tion  contractors  in  welded  installations 
over  the  last  decade,  it  is  apparent 
that  the  benefits  to  be  derived  from 
arc  welding  are  gaining  deserved  rec¬ 
ognition.  It  is  desired  to  outline  in 
this  paper  a  practical  demonstration 
of  an  all-welded  structure  for  a  high 
dam  now  under  construction,  as  a  con¬ 
crete  example  of  what  is  being  suc¬ 
cessfully  accomplished  in  this  field, 
and  to  point  out  the  economic  and 
other  advantages  to  be  derived  from 
the  fullest  utilization  of  arc  welding 
in  heavy  plate  construction  in  prefer¬ 
ence  to  riveting  or  other  methods 
ada|)tahle  to  steel  fabrication  and  in¬ 
stallation.  Assuming  that  an  equal 
amount  of  similar  construction  will  be 
undertaken  in  the  next  decade  as  has 
been  (•om|)lcted  in  the  last  decade,  the 
appreciable  savings  that  can  he  ac¬ 
complished  hv  more  extensive  use  of 
welding  will  he  noted. 

The  installation  consists  of  five  all- 
welded  penstock  systems  with  two  sta¬ 
tion-service  penstocks.  The  upstream 
portion  crossing  the  dam  was  em¬ 
bedded  in  concrete,  and  the  lower 
bends  of  each  are  likewise  to  be  em¬ 
bedded  in  concrete.  Two  expansion 
joints  in  each  make  the  necessary  pro¬ 
vision  for  expansion  and  contraction 
with  seasonal  temperature  changes. 
All-welded  structural  steel  supports 
are  used  throughout  the  embedded 
portion,  with  steel  rocker  casting  sup¬ 
ports  working  in  conjunction  with 
structural  steel  rings  attached  to  the 
penstocks  at  50-ft.  intervals  outside  of 
the  dam  and  anchors. 

The  penstocks  are  designed  to  de¬ 
liver  water  from  the  reservoir,  under 
heads  up  to  480  ft.,  to  five  103,000-hp. 
turbines  and  two  station  service  units 
m  the  power  house.  They  were  fabri¬ 
cated  near  the  damsite  because  their 
15-ft.  diameters  were  too  large  to  per¬ 
mit  re.nly  delivery  by  rail.  Steel  plates 
yaryii,2  in  thickness  from  %  to  2^2 
in.  arc  welded  into  cylindrical  sections 
20  ft.  in  length  and  consisting  of  two 
course;  of  two  plates  each.  The  com¬ 
pleted  penstocks  range  from  800  to 


950  ft.  in  length  and  the  individual 
sections  weigh  from  25  to  70  tons. 

At  the  start  of  welding  operations, 
tw’o  formed,  semicircular  plates  were 
assembled  and  tack  welded  together 
to  form  a  cylindrical  section  10  ft.  in 
length.  These  cylinders  were  held  in 
truly  circular  shape  by  all-welded 
spreaders,  while  the  longitudinal 
seams  were  welded.  The  spreaders  had 
equally  spaced  radial  holts  welded  to 
a  central  hub,  and  the  other  end 
threaded  into  nuts  spotwelded  to  in¬ 
terior  pipe  surfaces.  With  the  bolts 
engaging  these  nuts,  the  bolt  tension 
was  adjusted  so  that  the  section  is 
tightly  held  to  circular  shape. 

The  longitudinal  welds  were  made 
by  moving  the  cylindrical  section 
lengthwise  at  a  slow%  uniform  speed 
under  an  a-c  automatic  welding  head 
attached  to  an  adjustable  arm.  The 
speed  was  suited  to  the  most  appro¬ 
priate  wielding  speed.  Two  cylindrical 
sections  were  then  mechanically  fitted 
and  tack  welded,  after  which  the  cir¬ 
cumferential  seam  was  automatically 
welded  by  the  same  welding  head  dur¬ 
ing  rotation  on  the  same  apparatus. 
Fig.  1  pictures  the  automatic  welding 
method  in  use. 

Wherever  possible,  all  welding  was 
performed  by  the  single  pass  method. 
Repairs  where  necessary  as  well  as 
field  welding  were  made  by  manual 
welding  using  the  shielded-arc  process 


Data  and  Illustrations  from  a 
study  submitted  to  the  James  F. 
Lincoln  Arc  Welding  Foundation 
In  Its  recent  $200,000  Industrial 
Progress  Award  Program  for  re¬ 
ports  and  advances  and  Improve¬ 
ments  made  by  the  application 
of  arc  welding  In  design,  fabrica¬ 
tion,  construction  and  mainte¬ 
nance.  The  21/2-year  welding 
study.  In  which  408  awards  were 
made,  Indicated  a  possible  an¬ 
nual  cost  savings  by  arc  welding 
of  $1,825,000,000,  Including  7,- 
000,000  tons  of  steel  and  153,- 
000,000  man-hours  of  labor. 


with  heavily  coated  electrodes.  The 
automatic  welder  head  was  mounted 
so  that  its  supporting  arm  could  be 
raised  16  ft.  above  the  welding  table. 
Thus  the  head  could  function  inside 
or  outside  in  practically  any  straight 
line  position.  The  welding  apparatus 
remained  stationary,  while  the  work 
moved. 

This  apparatus  was  designed  to 
complete  a  welded  seam  in  two  passes 
in  plate  thicknesses  up  to  2^2  ir** 
elusive.  The  first  head  was  made  so 
as  to  fuse  the  metal  to  half  the  plate 
thickness.  The  second  head,  which 
completed  the  weld  from  the  opposite 
side  penetrated  deeply  into  the  first 
head  effecting  a  homogeneous  bond 
and  accomplishing  complete  fusion 
with  practically  no  line  of  demarca¬ 
tion  evident. 

Voltage  was  held  constant,  with  the 
current  flow  varied  up  to  1,880  amp. 
to  provide  the  most  thorough  fusion. 
The  welding  head  controls  were  with¬ 
in  easy  reach  of  the  o|)erator.  The 
welding  speed  averaged  10  in.  per 
min. 

To  maintain  accurate  control  of 
automatic  welding  quality,  tests  of  each 
plate  thickness  were  made  by  standard 
methods  before  production  of  a  par¬ 
ticular  thickness  was  begun.  In  addi¬ 
tion,  a  6xl5-in.  test  coupon  was  at¬ 
tached  to  the  end  of  each  longitudinal 
seam  and  thoroughly  tested  before  ac¬ 
ceptance  of  the  section.  In  this  man¬ 
ner,  the  maintenance  of  uniformity 
and  high  ductility  .so  essential  to  this 
type  of  construction,  was  assured.  The 
stress  relieving  practice  was  also 
checked  in  this  manner.  All  manual 
welding  operators  were  qualified  by 
standard  methods. 

Welding  electrodes  for  automatic 
welding  were  supplied  in  150-lb.  coils 
fed  mechanically  and  thus  avoiding 
frequent  delays  for  replenishment. 
The  electrodes  were  A4  to  5/16  in.  in 
diameter;  the  copper  coating  assuring 
efficient  electrical  contact.  To  protect 
the  molten  weld  from  detrimental  im¬ 
purities  that  would  otherwise  form  in 
the  weld,  a  powdered  flux  was  used. 
The  arc  was  hidden  beneath  this  flux, 
a  portion  of  which  was  melted  and  the 
balance  reclaimed. 


i 


66  Engineering 


Kadiographic  examination  was  made  Fig.  2 — Annealing  furnace  for  freaf- 
of  all  welded  seams.  The  shop  X-ray  ing  sections  of  15-ft.  diameter  pipe 
ajtparatns  was  ])laced  on  the  outside 


Electrical  West — Vol.  90,  No.  4 

Fig.  I — Automatic  welding  equipment 
used  for  making  circumferential  welds 

examination,  each  section  wa.-  sub¬ 
jected  to  a  hydrostatic  test  j»ressure 
equivalent  to  150%  of  the  working 
|)ressure.  For  this  purpose  an  all- 
welded  testing  apparatus  was  con¬ 
structed  as  shown  by  Fig.  3.  Te>t  pres¬ 
sures  ranged  from  185  to  550  lb.  per 
sq.  in. 

Individual  sections  were  installed 
in  position  at  the  dam  and  the  field 
round  seams  manually  welded,  X- 
rayed  and  wdll  be  finally  tested  hydro¬ 
statically  upon  completion  of  instal¬ 
lation. 

In  addition  to  the  penstock  systems, 
tw’o-piece  welded  bulkheads  were 
welded  to  the  upstream  ends  of  each 
system  to  facilitate  hydrostatic  testing 
and  allow  work  to  continue  down¬ 
stream  after  the  re.servoir  is  filled  to 
that  elevation  before  control  gates 
have  been  installed.  Approximately 
1,500  tons  of  all-welded  trashrack 
structures  are  placed  over  the  pen¬ 
stock  adits  to  prevent  debris  from  go¬ 
ing  through  and  damaging  power 
units.  Approximately  1,000  tons  of 
all-welded.  102-in.  diameter  conduits 
provide  18  channels  for  discharge  of 
flood  w’aters  through  the  spillway  sec¬ 
tion  of  the  dam. 

A  com|)arison  of  the  costs  of  the 
penstock  system  as  welded  complete 
and  the  estimated  cost  if  riveted  shows 
the  advantage  of  wielded  construction 
from  a  financial  viewpoint.  Tables  1 
and  II  give  the  details. 

Assuming  conserv'atively  an  ap¬ 
proximate  consumption  of  6,250  tons 
annually  of  similar  material  at  an  ap¬ 
proximate  cost  of  .51,500.000  by  the 


of  the  sections  and  the  exposures  taken 
inwardly,  while  the  field  X-rav  ap¬ 
paratus  was  ])laced  on  the  inside  of 
the  penstock  and  the  exposures  taken 
outwardly.  Some  30,000  were  re¬ 
quired. 

After  completion  of  radiograj)hi( 
examination,  each  penstock  section 
was  ])laced  in  an  annealing  furnace 
and  heated  to  1.100°  F.  and  held  for  a 
fixed  |)eriod.  The  furnace  was  a  car- 
bottom  type,  fired  by  20  burners  with 
special  insulating  brick  lining  to  in¬ 
sure  uniform  temperatures.  Liquid 
butane,  which  passes  through  a  vapor¬ 
izer  under  forced  draft  before  reach¬ 
ing  the  burners  was  used  for  fuel. 
Close  temperature  control  was  main¬ 
tained  and  recorded  by  use  of  thermo¬ 
couples  at  various  furnace  locations 
leading  to  an  automatic  recording 
thermometer.  Sections  u]>  to  23  ft.  in 
length  by  15  ft.  in  diameter  were  thus 
stress  relieved.  Fig.  2  shows  the  an¬ 
nealing  furnace  used. 

L  pon  completion  of  radiograjdiic 
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The  principal  advantage  of  welded 
construction  at  this  time  lies  in  the 
conservation  of  resources  and  stocks 
of  difficult  to  obtain  materials  that  can 
be  utilized  in  the  war  effort. 

One  great  advantage  of  welded  ap¬ 
plications  for  high  dams  is  the  avail¬ 
ability  of  equipment  and  labor  for 
other  classes  of  welding  that  are 
needed  suddenly  and  unexpectedly  to 
keep  the  general  construction  moving 
with  little  or  no  delay,  and  accomplish 
needed  re])airs  in  the  minimum  time. 


EEI  issues  instructions  for 
wardens  regarding  wires 


Because  the  majority  of  air  raid 
wardens  are  not  technically 
trained  and  do  not  have  experience 
in  handling  electric  facilities,  the  Ac¬ 
cident  Prevention  Committee  of  the 
EEI  has  compiled  a  set  of  suggestions 
relating  to  emergency  conditions  in 
streets  affecting  electric  service  facili¬ 
ties.  These  have  been  turned  over  to 
OCD  for  publication. 

The  suggestions  begin  with  a  warn¬ 
ing  that  the  warden  should  take  noth¬ 
ing  for  granted,  pointing  out  that  any 
fallen  or  exposed  wire  or  cable  should 
he  assumed  to  be  “live,”  It  also  warns 
of  the  danger  of  low  voltage  shocks. 
It  gives  the  following  specific  instruc¬ 
tions: 

“Keep  everyone,  including  yourself, 
well  in  the  clear.  See  that  such  fallen 
wire  or  cables  or  damaged  poles  are 
carefully  guarded  by  means  of  rope 
or  barricade,  until  utility  repair  crew 
arrives.  Divert  traffic  if  necessary, 
“Report  conditions  found  to  your 
control  center  immediately. 

“Stay  on  the  ground.  Never  attempt 
to  climb  poles,  towers  or  structures 
to  investigate  electrical  incidents,  to 
clear  live  wires  or  to  extinguish  elec¬ 
trical  fires.  Keep  in  the  clear  and  wait 
for  utility  crews.” 

The  suggestions  warn  that  any  metal 
is  a  conductor  and  that  wet  ground  is 
especially  dangerous.  The  danger  of 
using  water  to  fight  electrical  fires  is 
emphasized.  “Beware  of  the  amateur 
electrician  or  other  unauthorized  per¬ 
son  who  offers  his  services,”  the  re¬ 
port  warns. 

In  case  of  inability  of  utility  crews 
to  reach  the  area  of  damage,  the  re¬ 
port  suggests  ways  of  clearing  “live” 
wires  in  extreme  emergencies.  It  also 
tells  how  to  rescue  a  victim  of  electric 
shock  from  contact  with  a  wire  and 
points  out  the  need  for  immediate  ap¬ 
plication  of  artificial  respiration. 


project  with  which  the  author  is  con-  Fig.  3 — All-welded  testing  apparatus 
necteci,  a  saving  of  .^486,000  is  ef-  subjected  penstock  sections  to  hydro- 
fected  annually  by  the  use  of  welded  static  test  of  150%  working  pressure 
construction.  The  estimated  savings 

b\-  industry  in  general  in  similar  types  service  life  of  the  two  types  of  con- 
of  construction  is  believed  to  be  at  struction,  as  welded  construction  lends 
least  ten  times  as  much,  although  this  itself  to  easy  maintenance  at  low  cost, 
is  difficult  to  estimate  without  pub-  whereas  riveted  construction  requires 
lished  figures  on  the  subject.  constant  vigilance  and  nuisance  re- 

Estimate  figures  herein  are  based  on  pairs  and  calking  from  which  the 
actual  figures  and  estimates  of  ma-  welded  type  of  construction  is  entirely 
terials  taken  from  latest  issue  of  the  free.  X-rayed  welded  seams  are  at 
Engineering  News-Record.  least  90%  efficient  whereas  the  maxi- 

To  those  familiar  with  the  subject,  mum  efficiency  obtainable  with  riveted 
there  is  no  comparison  between  the  joints  is  70%. 


Table  I — Estimated  Cost  of  Completed  Penstock  Systems 
(as  all  welded  complete) 

Quantity  Unit  Unit  Cost  Total  Cost 

13,700,000  lb.  .07  $  9S9.000 

898  000  lb.  .07  62,860 

988  000  lb.  .04  39,520 

26,500  lb.  .06  1,590 

121,000  lb.  .20  24,200 

66  000  lb.  .16  10,560 

195  000  lb.  .19  37,050 

15,994,500  lb.  .01  159,945 


Description 

Plates  . 

Rings  and  straps  . 

Structural  . 

Structural  (special)  . 

Heads  . 

Manholes,  etc . 

Castings  . 

Field  erection  . 

Welding  . 

X-raying  . 

Stress  relieving  . 

Testing  and  painting  . 

Supe-vision,  general  expense,  overhead  and  profit, 


Table  II — Estimated  Cost  of  Similar  Penstock  Systems 
(if  they  had  been  riveted) 

Quantity  Unit  Unit  Cost  Total  Cost 

13  700  000  lb.  .07  $  959,000 

1014  500  lb.  .04  40,580 

1,071,600  lb.  .07  75,012 

120,000  each  .061  7,320 

120,000  each  .07  8,400 

10,000  lineal  ft.  .60  6,000 

1302,500  lb.  .1625  (ave.)  211,656 

17  088,600  lb.  .03  512,658 

119,900  each  .50  59.959 

50,000  lineal  ft.  .13  6,500 

188,700 
283,000 


Description 

Plates  . 

Structj-al  . 

Ring,  and  straps  . 

Drill,'- .g  . ; . . 

Coui-'crslnking  and  reaming  . 

Nece.sary  welding  . 

Accer.-jries  . 

Field  erection  . 

Rive-'-g 

Calif,  g,  at  least  . 

Test'--;  and  painting  . 

Supe'  .sion,  general  expense,  overhead  and  profit 


■ated  savings  of  welded  over  riveted 
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Distribution  F undamentals 


Dear  George: 

n  PROFIT  is  without  honor  in  someone  else's 
cash  register,  and  the  man  who  lights  a  five 
dollar  bill  looking  for  a  one  never  makes  much 
music  on  the  keys.  Since  a  man  is  known  by 
the  Company  that  keeps  him,  it  isn't  a  bad  idea 
giving  a  few  thoughts  towards  keeping  good 
company. 

Poles  being  about  the  biggest  single  item  of 
investment  in  distribution  systems,  it's  a  pretty 
important  matter  to  sit  down  once  in  awhile,  peel 
off  the  bark  and  see  what  makes  'em  full  of  ticks. 

All  poles  were  once  virgins  of  the  forests  and 
remained  such  until  they  were  axed.  But  from 
the  time  the  lumberjack  hollered  "Timber,"  the 
pines,  cedars,  chestnuts  and  others  that  bit  the 
dust  took  the  oath  of  allegiance  for  front  line 
service. 

Poles  are  what  power  companies  set  in  alleys 
to  serve  as  supports  for  clotheslines,  basketball 
backstops,  billboards  for  political  posters,  fire 
escapes  for  stray  cats  and,  incidentally,  to  keep 
their  wires  up  out  of  the  way  of  delivery  trucks. 
However,  they  can't  keep  the  poles  out  of  the 
way. 

The  first  big  push  westward  by  the  poles  was 
completed  in  1861  when  Western  Union  decided 
the  Pony  Express  riders  needed  a  rest.  This  line 
went  through  Indian  country  and  the  red  man 
thought  the  white  man  was  really  nuts  for  setting 
up  dead  trees  and  tying  them  together  with  wire. 
The  Indians  gave  these  poles  an  in-place  ground¬ 
line  treatment  with  their  tomahawks  which  was 
very  effective  in  causing  a  lot  of  them  to  fail. 

Trees  have  two  kinds  of  wood,  heartwood  and 
sopwood.  The  heartwood  is  the  dead  wood  and 
is  just  as  dead  in  a  live  tree  as  in  a  dead  one. 
The  sopwood  is  the  live  wood  surrounding  the 
heartwood,  and  in  time  dies  and  becomes  heart- 
wood.  A  lot  of  men  have  the  idea  that  heart- 
wood  is  stronger  than  the  sopwood  because  it's 
harder,  but  the  strength  is  the  same  for  either. 
The  outside  sopwood  really  gives  a  pole  a  high 
percentage  of  its  strength — thus  the  importance 
of  handling  it  with  kid  gloves. 

A  pile  is  a  truncated  cone  (don't  worry,  its  bark 
is  worse  than  its  bite)  and  anything  with  a  name 
like  that  is  entitled  to  mathematical  analysis.  So 
the  double  integral  slickers  tell  us  that  its  weak¬ 
est  section  depends  on  the  taper.  The  weakest 
point  will  be  at  a  point  where  the  pole  diameter 
is  1.5  times  the  pole  diameter  at  the  point  of  the 
lateral  load  application,  but  not  below  the  ground¬ 
line.  For  example  suppose  a  lateral  load  is  ap¬ 
plied  to  a  pole  set  solidly  in  the  ground,  at  a 
point  two  feet  from  the  top  where  the  pole  diam¬ 
eter  is  seven  inches.  The  weakest  section  there¬ 
fore  will  be  at  the  point  where  the  diameter  is 
10.5  in.,  provided  that  point  is  at  or  above  the 
groundline.  Thus  the  reason  so  many  poles 
break  off  above  the  groundline  when  a  twister 
hits  them. 

The  lack  of  knowledge  sometimes  breeds  con- 


"A  good  Pol-esemon" 

fidence  which  is  probably  one  of  the  reasons  for 
so  many  giants  of  the  forests  having  appeared  in 
the  pole  lines  around  the  U.  S.  Using  a  rule  of 
thumb  can  throw  a  man  for  a  ten-yard  loss  when 
applied  to  pole  strength,  since  it  goes  up  as  the 
cube  of  the  diameter.  Before  pole  treatments 
were  in  vogue,  large  poles  were  the  thing,  since 
after  ripeness  comes  rot  and  the  bigger  they  are 
the  longer  it  takes  them  to  fall.  But  now  a  pole 
is  as  good  as  its  treatment.  Save  the  sopwood 
and  you  practically  serve  all.  Thus  a  treated 
pole  can  now  be  selected  for  the  job  it  has  to  do 
and,  no  matter  how  thin  you  slice  it,  that's 
economics. 

Generally,  it's  what  a  man  can't  see  that  wor¬ 
ries  him,  but  in  the  case  of  a  pole,  what  he  can't 
see  is  buried  like  Captain  Kidd's  treasure  and 
forgotten.  The  reason  is  that  in  general  the  cen¬ 
ter  of  a  pole  contributes  very  little  help  to  the 
outside.  A  pole  with  a  12  in.  diameter  at  ground¬ 
line  is  only  weakened  about  10%  if  the  center 
six  inches  is  removed.  It's  the  outside  three 
inches  that  can  take  it  from  an  80-mile  norwester. 

Married  men  don't  live  longer  than  single  men 
— it  just  seems  longer.  There's  about  the  same 
play  between  large  and  small  poles — the  large 
ones  only  seem  better.  A  class  seven  35-ft.  pole 
will  hold  up  three  number  fours,  a  25-kva  bug 
and  two  200-lb.  linemen  and  laugh  it  off  as  kids' 
ploy.  So  why  all  the  oversize? 

A  lot  of  men  in  the  line  department  and  crev/s 
only  try  half  as  hard  as  they  could  to  do  the 
job  on  the  black  side  of  the  ledger.  The  bosses' 
viewpoint  ought  to  get  a  little  support,  and  a 
little  study  and  thought  on  any  subject  that  cen- 
cerns  the  company's  expenses  will  pay  six  certs 
on  the  dollar,  and  there's  a  chance  of  time  off  fer 
good  behavior.  And  now's  the  time  to  start. 

Yours, 

The  Old  Soup 


The  author  reeerres  all  rights,  including  permission  to  reprint  in  whole  or  in  part. 
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Every  Machine  Tool  in  the  City  Indexed 

A  mutual  aid  for  both  prime  and  subcontractors  to  share  and  speed  war 
production  now,  it  will  enable  the  L  A.  Bureau  to  help  postwar  industry 


Any  far-sighted  business  these 
(lays  has  two  objectives.  First 
if  wishes  to  do  all  in  its  power 
to  win  tlie  war,  the  sooner  to  return  to 
the  se*  Olid,  a  peacetime  basis  of  serv¬ 
ice  to  the  people  of  this  country.  With 
a  utility,  whether  publicly  or  privately 
owned,  this  two-fold  objective  is  acute¬ 
ly  felt.  The  shift  from  its  peace¬ 
time  operations  to  aid  in  all-out  war 
production  has  been  complicated  by 
the  necessity  to  maintain  as  good  serv¬ 
ice  as  possible  for  the  civil  population 
at  the  same  time.  And  when  the  time 
comes  to  change  gears  back  to  peace¬ 
time  sendee,  the  reahsorption  of  the 
tremendous  war  production  loads  in 
civil  utilization  of  power  will  he  an 
undertaking  of  monumental  size. 

VI  hen  a  project  .serves  both  these 
ends,  it  is  worth  emulating.  Even  if 
the  time  and  effort  expended  may  seem 
initially  large,  that  saved  in  applica¬ 
tion  of  the  data  pays  off  in  large  divi¬ 
dends. 

Such  a  project  is  the  extraordinarily 
coinjilete  and  useful  machine  tool  sur¬ 
vey  and  index  conducted  for  all  Los 
Angeles  territory  by  the  Los  Angeles 
Bureau  of  Power  &  Light  in  coopera¬ 
tion  with  representatives  of  the  U.  S. 
Army  Air  Corps,  Army  Ordnance  De¬ 
partment.  War  Production  Board.  Los 
Angeles  Chamber  of  Commerce  and  In¬ 
ternational  Business  Machine  Co.  For 
the  bureau  the  work  was  assigned  by 
Business  Agent  Charles  C.  Snyder  to 
the  industrial  coordination  unit  under 
.supervision  of  C.  H.  Dye.  The  U.  S. 
Army  Air  Corps  assigned  Fred  Vin¬ 
cent.  engineer,  the  War  Production 
Board  C.  W.  S.  Parsons,  mechanical 
engineer,  the  Ordnance  Department 
loaned  two  officers  and  to  these  men 
much  credit  for  the  successful  comple¬ 
tion  of  this  project  is  due. 


IIow  It  All  Started 

Earlv  last  year  it  became  evident 
to  the  War  Production  Board  that  the 
emplov  ment  of  the  vast  existing  sup¬ 
ply  of  machine  tools  widely  separated 
in  hundreds  of  small  plants  and  fac¬ 
tories  would  save  quantities  of  critical 
materi.'iis  and  even  more  critical  time 
in  toolins  America  for  war  production. 

The  Cos  Angeles  Chamber  of  Com¬ 
merce  made  a  survey  of  391  Los  An- 
r^les  area  factories  and  published  a 
of  its  findings.  While  this  was  a 
commctidable  undertaking  and  un¬ 
doubted  Iv  served  as  a  basis  for  obtain¬ 


ing  a  great  deal  of  work  for  Los  An¬ 
geles  manufacturers,  the  information 
lacked  enough  essential  detail  about 
the  capacity  and  condition  of  the  ma¬ 
chine  tool  equipment  listed  as  to  re¬ 
quire  further  investigation  before  the 
most  effective  use  could  be  made  of 
the  material. 

Listed  only  by  company  name,  the 
location  of  a  specific  machine  tool 
occasioned  considerable  search  of  the 
files  or  index.  Then  too,  there  were 
no  data  as  to  whether  the  shop  or  fac¬ 
tory  named  had  available  time  or  per¬ 
sonnel  to  take  on  more  work  for  its 
tool  equipment  listed  in  the  survey. 

Because  of  a  two-fold  interest,  the 
utility  believed  that  this  preliminary 
survey  should  he  augmented  hv  more 
complete  information.  Beside  its  inter¬ 
est  in  helping  in  the  war  effort,  the  Bu¬ 
reau  of  Power  &  Light  had  at  stake  also 
the  fate  of  many  small  manufacturing 
plant.s,  which  unless  converted  to  war 
production  subcontracting,  might  be 
forced  out  of  business.  Individual  con¬ 
cerns  in  general  were  too  small  in 
themselves  to  handle  prime  contracts, 
but  specific  parts  of  a  larger  prime 
contract  could  he  handled  if  the  plants 
having  required  machine  tools  could 
be  located  for  the  prime  contractor  or 
the  procurement  agency. 

In  addition  it  was  known  that  a 
number  of  procurement  agencies  and 
manufacturers  required  finished  and 
semi-finished  articles  critical  to  the 
war  effort.  There  were  other  rather 
large  manufacturers  who  had  men  and 
machines  available  for  increased  pro¬ 
duction  if  war  work  could  he  directed 
to  them. 

Management  of  the  bureau  felt  that 
perhaps  the  utility  was  in  best  position 
to  undertake  such  a  survey,  classify 
all  the  information,  and  keep  the  in¬ 
formation  current.  It  was  also  best 
equipped  to  direct  war  production 
contract  work  to  these  customers,  and 
certainly  as  a  war  contribution  to  its 
own  industrial  customers  nothing 
could  be  as  important  and  u.seful. 
Looking  to  the  future,  such  a  file  will 
be  of  prime  usefulne.ss  in  aiding  these 
same  factories  and  industries  to  get 
back  into  civilian  production  and  thus 
save  much  of  the  industrial  load  for 
the  utility  as  well. 

A  More  Complete  Survey  Form 

The  “Index  Classification  —  Shop 
Machine  Facilities”  form  16-24969-1, 


which  was  being  used  nationally  was 
made  available.  However,  it  did  not 
provide  space  to  record  full  informa¬ 
tion  as  to  the  make,  model,  size,  age 
and  condition  of  each  machine  tool, 
nor  give  any  data  as  to  the  plant,  its 
management,  manpower  or  availability 
for  more  war  work.  Representatives  of 
the  U.  S.  Army  Air  Corps,  Ordnance 
Department,  and  War  Production 
Board  were  called  in  and  working  to¬ 
gether  a  more  complete  set  of  survey 
forms  were  developed.  In  all,  there 
are  ten  forms,  supplemented  with  nine 
blueprints. 

Instead  of  one  sheet  containing  a 
check  list  on  which  to  record  the  num¬ 
ber  only  of  common  types  of  bend¬ 
ing.  boring,  broaching,  drilling,  forg¬ 
ing,  foundry,  gear  cutting,  grinding, 
heat  treating,  honing  and  lapping,  key 
.‘^eating,  lathe,  screw  machine,  milling, 
molding,  nibbling,  planer,  plater  and 
polisher,  pre-s.s  shaper,  tapping, 
threading,  welding,  wire  working  and 
wood  working  machine  facilities,  (as 
provided  in  the  U.  S.  government 
printing  office  form  16-24969-1)  a 
separate  form  was  provided  for  each 
general  type  of  machine. 

A  master  record  or  plant  summary 
sheet  contained  the  quantity  of  such 
machines  but  went  further.  It  like¬ 
wise  li.sted  the  name  of  the  plant,  ad- 
dre.s.s,  principal  normal  product,  name 
of  person  to  contact  and  his  title,  an¬ 
nual  value  of  product,  per  cent  of 
work  subcontracted,  yier  cent  maximum 
capacity  now  in  use.  type  of  work  done 
( whether  commercial,  job  .shop,  or 
precision,  light,  medium  or  heavy), 
whether  it  had  a  tool  and  die  shop,  its 
floor  area,  number  of  employees,  em¬ 
ployees  per  shift,  number  of  shifts 
operating,  hours  per  week,  whether 
equipped  for  night  work,  whether  do¬ 
ing  war  work  and  what  type,  whether 
ample  labor  was  available,  whether 
war  work  was  wanted  and  what  type, 
and  whether  it  had  an  engineering  de¬ 
sign  department. 

Then  for  each  type  of  machine 
there  was  a  machine  detail  .sheet,  one 
to  be  filled  out  for  each  machine  un¬ 
less  there  were  more  than  one  of  iden¬ 
tical  make  and  size.  These  sheets  were 
made  up  for  drilling;  gear  cutting; 
grinding,  honing  and  lapping;  boring 
and  turning  equipment;  .shaping  and 
planing;  forming,  punching  and 
stamping;  milling  and  keyseating; 
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Master  survey  of  each  plant 

woodworking,  and  miscellaneous  ma¬ 
chines.  Each  of  such  sheets  designated 
the  quantity,  make  of  machine  and 
model  numher.  type,  capacity,  drive, 
age  and  condition,  speed,  horsepower 
and  anv  further  pertinent  information. 

Whom  to  Surrey 

Individual  consumer  cards  of  the 
bureau,  kept  in  an  International  Busi¬ 
ness  Machine  code  card  system,  could 
he  sorted  automatically  to  derive  a 
list  of  business  and  industrial  cus¬ 
tomers.  Each  card  contained  a  service 
numher.  a  ledger  hook  numher,  a 
classification  code  in  numbers  for 
card  punching,  a  classification  code  in 
letters  to  designate  the  business  or  type 
of  service,  as  well  as  the  name  of  the 
customer,  connected  horsepower,  street 
address  and  district.  A  business  or  use 
code  had  been  employed  by -the  bu¬ 
reau  for  years  to  designate  and  when 
necessary  to  segregate  types  of  busi¬ 
ness  or  occupancy  ser\ed.  This  came 
in  very  useful  during  the  survey. 

Production  plants  with  25  hp.  and 
over  were  selected  as  a  minimum  basis 
for  the  survey.  This  basis,  it  was  felt, 
would  be  approximately  the  same  as 
that  requested  by  the  Division  of  Con¬ 
tract  Distribution  of  WPB,  namely, 
shops  with  25  employees  or  over.  How¬ 
ever.  it  also  was  felt  that  a  number  of 
shops  doing  assembly  work  might  have 
less  than  25  hp.  but  employ  more  than 
25  people,  and  so  the  power  consul¬ 
tants  in  each  district  were  asked  to 
check  their  records  and  report  the 
names  of  such  plants  to  the  coordina¬ 
tion  staff. 

The  master  list  of  all  consumers  was 
then  checked  against  all  the  available 
information  contained  in  the  previous 
Chamber  of  Commerce  survev  and 


De+ail  sheet  for  each  machine 

any  other  sources  of  information,  in 
order  that  the  master  record  sheet  for 
each  customer  could  be  compiled  as 
completely  as  possible  before  an  in¬ 
dividual  plant-to-plant  visit  was  made. 

Procedure  from  then  on  is  well  out¬ 
lined  in  the  following  instructions  for 
making  the  field  survey  given  to  the 
survey  staff  made  up  from  members 
of  the  bureau  and  War  Production 
Board. 

Preparing  the  Field  Kit 

When  all  data  have  been  compiled  for 
individual  consumers  on  master  record 
forms,  together  with  other  attached  infor¬ 
mation.  listings  should  he  filed  (alphaheti- 
cally  or  hy  street  number)  and  routings 
should  be  arranged.  The  number  of  plants 
which  can  be  surveyed  by  any  one  engi¬ 
neer  per  day  will  naturally  depend  upon 
the  amount  of  information  at  hand,  the 
number  of  pieces  of  equipment,  the  size  of 
the  consumers’  plants,  accessibility,  and 
various  other  controlling  factors. 

The  field  kit  will  contain: 

1.  The  individual  consumer  master  rec¬ 
ord  sheet  (filled  in  as  completely  as  pos¬ 
sible)  . 

2.  Copy  of  individual  consumer’s  utility 
load  record  of  machines  connected. 

3.  Copy  of  plant  data  and  equipment  by 
industrial  department  of  Los  Angeles  Coun¬ 
ty  Chamber  of  Commerce,  if  available. 

4.  Copy  of  facilities  record  as  filed  with 
the  WPB  Contract  Distribution  Division,  if 
available. 

5.  Copy  of  “Index  Classification — Shop 
Machine  Facilities”  (Form  No.  10851). 
(Same  as  16-24969-1). 

6.  Complete  set  of  utility’s  field  record 
survey  forms.  (Special  forms  developed 
for  the  purpose.)  One  form  shall  be  in¬ 
cluded  in  the  kit  for  each  individual  ma¬ 
chine  tool. 

Note:  One  form  is  to  be  used  for  each 
machine  unless  machines  are  exactly  alike. 

These  forms  consist  of  the  following: 

Form  No.  1 — Plant  summaiy — master  rec¬ 
ord. 


^  D  1  M  '\UcntK: 


Typical  blueprinf 

h'orm  No.  2  -  Machine  detail— drilling. 

Form  No.  ,3 — Machine  detail — gear  cut¬ 
ting. 

Form  No.  4  Machine  detail  —  grinding, 
honing,  and  lapping. 

Form  No.  5 — Machine  detail — boring  and 
turning  equipment. 

Form  No.  6— Machine  detail  —  shaping 
and  planing. 

Form  No.  7--Machine  detail  —  presses: 
forming,  punching,  and  stamping. 

Form  No.  8--  Machine  detail — milling  and 
keyseating. 

Form  No.  9 — Machine  detail — miscellane¬ 
ous  (includes:  bending,  broaching,  heat 
treating,  molding,  nibhlers,  plating  and 
polishing,  tapping,  threading,  welding, 
and  wire  working). 

Form  No.  lOMachine  detail — woodwork¬ 
ing. 

7.  Descriptive  copies  of  manufacturers' 
machine  tool  manuals  or  catalogues. 

8.  Letter  of  identification  from  WPB. 
together  with  clearance  from  armed  force- 
in  charge  of  plant  protection. 

9.  One  clip-board  or  hard-tack  8’-jxll  in- 
binder. 

10.  Suggested  written  instnictions  of  the 
general  approach  to  each  individual  con¬ 
sumer. 

The  Sluvey  —  General  Instructions  foj 

Field  Engineers 

1.  Become  familiar  with  all  foms  to  be 
used  and  how  information  is  to  be  recorded 

2.  Assemble  catalogues,  etc.,  giving  de¬ 
scription  of  machine  tools. 

3.  Study  available  material  of  each  in¬ 
dividual  plant  before  starting  actual 
survey. 

4.  Before  contacting  any  consumer  in  the 
field  be  certain  that  a  definite  appointmen- 
has  been  made  satisfactory'  to  all  coiicemtn 
Know  whom  you  are  to  see  and  work  with 

5.  Be  thorough  in  your  survey,  a^k  ques 
tions,  and  include  (under  “Remarks”  W 
form  sheet)  any  special  informatieu.  sift 
as  outlined  in  the  special  instructif  us. 

6.  IMPORTANT— One  form  sheet  is  to 
be  used  for  each  individual  model  i-r  mak' 
of  machine.  Two  or  more  machines  can^ 
recorded  on  one  form  only  when  n..ichiii« 
are  exactlv  alike. 
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spECiAi  Instructions  for  Using  Forms 
;  fgpji  J\'o.  1 — Master  Record,  under  “Re¬ 
marks”  : 

a.  FtIvc  a  brief  outline  of  plant  and  any 
i  information  pathered  in  repard  to  abil¬ 

ity  or  previous  experience  of  tbe  man- 
apement. 

Form  Ao.  2— Drillinp: 

a.  Sinple  spindle  (under “Classification”) 
means  a  sinple  drill  used  at  one  time. 
These  could  be  mounted  as:  two  ftr 
more  sinple  spindles  in  a  row;  on  the 
same  bench  or  stand.  The  total  num¬ 
ber  thus  mounted  in  one  proup  should 

;  be  so  marked  in  “sinple  spindle”  ex- 
[  tension.  Thus,  for  example,  the  ma¬ 
chine  code  for  five  sinple  spindles 
grouped  would  be  coded  (in  accord 
with  National  Survey  Form)  : 

No.  13 — 5,  if  drill  size  to  1  in. 

capacity,  inclusive 
No.  14 — 5,  if  drill  size  over  1  in. 
capacity,  inclusive 

b.  Multiple  spindle  means  “midtiple 
gang,”  or  number  of  spindles  used  in 

j  gang,  i.e.,  used  in  same  operation  same 

I  time,  with  similar  or  variable  sizes  of 

drills.  Thus,  for  example,  the  machine 
code  for  an  eipht-panp  (midtiple  spin¬ 
dle)  drill  would  be: 

^  No.  1.5-  8.  if  drill  size  to  1  in. 

!  capacity  inclusive 

I  No.  16^ — 8.  if  drill  size  over  1  in. 
capacity  inclusive 

r.  Note  under  “Remarks”  any  special  fea¬ 
tures.  such  as:  quick  change  drill 
I  chucks;  power  feed;  etc. 

i  Forms  in  General 
\  a.  Under  “Remarks”: 

■  1.  Include  any  special  additional  data 

pertaining  to  a  specific  machine  that 
may  assist  in  identifying  it  at  any 
future  date. 

1  2.  List  total  number  of  running  hours 

machine  is  used  per  week  and  the 
average  number  of  hours  on  each 
shift  per  week. 

h.  Item  “hours  used”  means  total  num- 
hcr  of  estimated  hours  that  machine  is 
i  now  used  per  week, 
i  c.  ].50  hours  ner  week  shall  be  basis  as 
1  100%.  maximum  time  machine  can  be 

used  per  week. 

Machine  Code  Number 
,  -As  soon  as  the  fie'd  man  completes  his 
I  suiNey  on  each  machine,  he  should  fill  in 
(  nearest  machine  code  number  (from  1  to 
110.  inclusive)  that  corresponds  to  the  na¬ 
tional  survey  form  code  number.  This  num¬ 
ber  mav  be  changed  later,  but  it  will  be 
ver\'  valuable  as  it  directly  ties  the  two 
I  forms  together,  from  the  field  man’s  point 
of  view. 


The  in.structions  to  field  surv’ey  men 
ended  with  an  appeal  for  accuracy  and 
■‘‘peed  in  the  interests  of  aiding  the  war 
program. 

Coding  Makes  of  Machines 


To  brief  as  much  information  on 
^  one  small  card  as  possible,  before 
V  sending  the  survey  sheets  to  the  IBM 
eard  i>imches,  a  standard  coding  of 
nianufarturers  was  necessary.  This  re¬ 
quired  some  adjusting  of  so-called 
standard  manufacturers’  codes.  Like¬ 
wise  coded  were  the  types  of  machine 
tools  manufactured,  and  these  were 
listed  together  with  the  manufacturer’s 
i  code  on  the  form.  With  this  code  com¬ 
plete.  then,  all  survey  sheets  were 


Machine  Tool  Manufacturers 

Mfrs. 

Code 

Machine 

Code 

Name 

Location 

State 

GOSS 

C 

Goss  &  deLeuw  Mach.  Co. 

New  Britain 

Conn. 

GOES 

FJ 

Gould  &  Eberhardt 

Newark  (Irv) 

N.  J. 

GRAB 

CKP 

Grabo  Mach.  Works,  E.  O. 

New  York 

N.  Y. 

GRNT 

QV 

Grant  Mfq.  &  Mach.  Co. 

Bridqeport 

Cincinnati 

Conn. 

GRAY 

DE 

Gray  Co.,  G.  A. 

Ohio 

GREN 

T 

Greenerd  Arbor  Press  Co. 

Nashua 

N.  H. 

GRLE 

BC 

Greenlee  Bros.  &  Co.,  Inc 

Rockford 

III. 

GROB 

OP 

Grob  Brothers 

Grafton 

Wis. 

NBGC 

C 

Gridley — New  Britain  Mach.  Co. 

New  Britain 

Conn. 

GELD 

0 

Greenfield  Tap  &  Die  Co. 

Greenfield 

Mass. 

GRKL 

C 

Greaves-Klusman  Mach.  Co. 

Cincinnati 

Ohio 

HAMI 

BC 

Hamilton  Tool  Co. 

Hamilton 

Ohio 

HAMM 

KN 

Hammond  Machy.  Builders 

Kalamazoo 

Mich. 

HAMM 

B 

Hammond  Mfq.  Co. 

Cleveland 

Ohio 

JHANC 

K 

Hanchett  Mfq.  Co. 

BIq  Rapids 

Mich. 

HANA 

TV 

Hanna  Enqr.  Works 

Chicaqo 

Chicaqo 

III. 

HNFN 

TV 

Hannifin  Mfq.  Co. 

III. 

HARD 

CD 

Hardinq  Bros.  Inc.  (Cataract) 

Elmira 

N.  Y. 

HASK 

0 

Haskins  Co.,  R.  G. 

Chicaqo 

III. 

HELD 

AK 

Heald  Machine  Co. 

Worcester 

Mass. 

HNDY 

BCD 

Hendey  Machine  Co. 

Torrinqton 

Conn. 

HNWH 

RSTU 

Hendley  &  Whittemore  (Beloit) 

Beloit 

Wis. 

HEWR 

BT 

Henry  &  Wriqht  Mfq.  Co. 

Hartford 

Conn. 

Portion  of  the  code  used  to  classify  makes  of  tools  and  types  for  IBM  cards 


[iroperly  marked  with  the  appropri¬ 
ate  code  symbols  for  the  tabulating 
operator  to  follow. 

The  survey  sheets  were  then  sent  to 
the  key  punch  operator  and  an  indi¬ 
vidual  card  made  for  each  separate 
machine  tool  in  Los  Angeles.  In  all 
more  than  60,000  cards  were  handled, 
which  when  sorted  down  to  live  work¬ 
ing  cards  resulted  in  a  file  of  40,000 
cards,  representing  1,500  factories  in¬ 
dividually  called  upon  and  surveyed. 

Each  IBM  card  in  the  file  now  con¬ 
tains  the  customer’s  .‘service  number, 
name,  machine  code,  tool  manufac¬ 
turer’s  name,  age  and  condition  of  the 
machine.  If  an  inquiry  is  made,  for 
example,  as  to  what  companies  in  the 
area  have  a  bench  lathe  with  a  9-in. 
swing,  18-in.  center  length,  with  a  1- 
in.  ca{)acity  through  spindle,  the  cards 
for  lathes  can  be  run  through  the  sort¬ 
ing  machine  and  will  be  selected  auto¬ 
matically. 

The  card  files  are  arranged  as  to 
makes  of  machines  and  sizes.  But  to 
make  all  this  valuable  storehouse  of 


information  available  and  useful  as 
well  as  current,  still  more  steps  were 
required.  A  complete  ledger  sheet, 
however,  of  all  the  machine  tools  in 
all  plants  was  run  off  to  be  kept  in 
a  separate  and  safe  place  in  case  of 
any  emergency  requiring  a  duplicate 
of  all  these  data. 

Keeping  in  Contact  With  Plants 

All  these  data  would  be  of  little 
value  either  to  the  war  effort  or  to 
the  bureau’s  industrial  customers  with¬ 
out  a  program  to  make  the  informa¬ 
tion  available  to  the  properly  qualified 
Army,  Navy,  War  Production  Board, 
prime  contractors  or  subcontractors 
who  might  endeavor  to  locate  machine 
tool  capacity  and  time  for  war  produc¬ 
tion  subcontracts.  Consequently  a  con¬ 
sumer’s  work  card  and  a  file  folder  was 
made  up  for  each  consumer.  The  work 
card  carried  spaces  to  note  the  date, 
the  annual  volume  in  $1,000,  the  per 
cent  of  maximum  capacity  working,  the 
number  of  employees  and  separate  no¬ 
tation  of  the  number  skilled,  number 


Finished  IBM  index  card  punched  from  information  obtained  In  the  survey.  At 
the  top  edge,  left  to  right,  are  the  utility's  service  number,  name  of  cus¬ 
tomer,  machine  code  indicating  "bench  lathe,  9-in.  swing,  18-in.  center,  length 
I -in.  capacity  through  spindle";  manufacturer's  name  "South  Bend  Lathe  Works"; 
age  and  condition  of  machine,  (I  yr.  old — 2  condition.)  Each  machine  has  a  card 
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of  shifts  being  worked,  number  of 
hours  per  week  and  per  cent  war  work. 
This  card  was  kept  active  by  regularly 
repeated  phone  call-hacks.  It  gave  at 
a  glance  an  indication  of  the  activity 
in  each  plant,  and  where  the  concern 
was  in  distress  and  needed  war  con¬ 
tracts,  the  card  could  he  flagged  and 
thus  given  more  attention. 

The  file  folder  contains  the  survey 
sheets  of  tools  jiossessed  by  each  cus¬ 
tomer  and  any  other  pertinent  in¬ 
formation  concerning  that  customer — 
letters,  data,  etc.  One  of  the  novel  and 
useful  features  of  this  file  is  that  when 
the  firm  is  called,  either  in  a  routine 
check  each  month  or  on  some  special 
prospect  for  work  for  the  jilant.  a 
brief  record  of  the  conversation  is 
noted  on  the  flyleaf  of  the  customer’s 
file.  This  is  like  the  doctor’s  case  his¬ 
tory  card  and  enables  the  person  mak¬ 
ing  another  telephone  call  later  to 
contact  the  right  person,  recall  previ¬ 
ous  subjects  discussed,  use  the  in¬ 
formation  as  a  lead  to  bringing  file 
data  up  to  date. 

Machine  Tool  Index 

So  much  for  help  for  the  possessor 
of  machine  tools,  how  was  all  this  in¬ 
formation  to  be  condensed  and  made 
accessible  to  the  war  producer  or 
prime  contractor,  the  Army,  Navy  or 
Maritime  Commission?  In  condensed 
form  a  Machine  Tool  Index  was 
mimeographed  and  bound  for  distribu¬ 
tion  to  those  agencies  and  prime  con¬ 
tractors  engaged  in  war  work.  The  fly 
leaf  contains  these  words: 

“If  you  are  manufacturing  an  item 
which  requires  time  on  machine  tools 
listed  in  this  index  and  which  you  do 
not  possess,  call  Michigan  4211.  sta¬ 
tion  471.  We  will  consider  it  a  privi¬ 
lege  to  help  you  locate  a  concern  to 
process  work  for  you.” 

Directions  tell  such  a  seeker  to  de¬ 
termine  the  tool  needed  to  do  the  spe¬ 
cific  operation,  then  turn  to  a  page 
containing  a  key  to  the  machine  code. 
In  the  index  it.«elf  under  each  general 
class  of  machine  are  listed  the  various 
types  of  machines  bv  name  and  size 
and  a  code  number.  Bv  calling  the  bu¬ 
reau  coordinators,  giving  the  name  of 
the  machine  or  the  three-lettered  code 
representing  that  machine,  the  names 
of  several  firms  having  such  machines 
will  be  given  tbe  inquirer.  Tbe  nego¬ 
tiations  for  use  of  that  machine  are 
then  carried  on  between  tbe  two  in¬ 
terested  parties.  If  those  listed  are 
reported  back  as  too  busy,  more  names 
are  furnished. 

Results 

Any  attempt  to  compute  the  total 
results  in  business  distribution  among 
the  customers  of  the  bureau  derived 
from  this  service  would  be  subject  to 
some  possible  argument  as  to  whether 


A  page  from  the  Machine  Tool  Index. 
Every  kind  and  type  of  machine  is  list¬ 
ed,  with  a  key  letter.  All  plants  having 
a  given  machine  can  be  found  in  the 
file  at  bureau  coordination  office  upon 
inquiry  and  referred  to  a  contractor 
quickly  and  with  additional  information 
as  to  the  plant's  available  time,  etc. 

this  factor  or  some  other  was  directly 
responsible  for  the  work  being  placed. 
But  enough  direct  testimonial  com¬ 
ment  of  appreciation  and  sufficient  evi¬ 
dence  of  increased  dollar  volume  have 
been  voluntarily  a.scribed  to  this  help 
to  assure  the  bureau  management  that 
the  work  has  been  more  than  worth  the 
extensive  detail  and  long  hours  of 
painstaking  effort  put  into  it.  Some 
large  contracts  and  subcontracts  run¬ 
ning  up  into  big  figures  have  been 
credited  to  this  assistance,  and  likewise 
manv  small  shops  which  might  other¬ 
wise  have  had  to  close  up  and  perhaps 
lock  the  doors  on  their  machine  tool 
equipment  have  been  kept  busy  with 
war  subcontracts.  Many  large  concerns, 
hurried  for  production,  have  been 
saved  both  priceless  time  and  con¬ 
siderable  investment  in  scarce,  hard 
to  obtain  machine  tools,  by  finding 
owners  of  such  tools  and  subcontract¬ 
ing  portions  of  their  fabrication  or 
manufacture. 

From  the  Bureau  of  Power  &  Light's 
standpoint  it  has  been  the  means  of 
aiding  and  saving  many  small  indus¬ 
trial  customers  whose  business  after 
the  war  will  mean  much.  And  when 
the  war  is  over,  the  data  contained  in 
these  files  can  be  “sold"  to  assist  these 
same  local  manufacturers  to  get  back 
into  civilian  production,  and  thus.  too. 
help  to  hold  the  utility's  industrial 
load. 

Most  important  todav  is  that  this 
has  been  and  will  continue  to  be  a 
wartime  service  of  inestimable  value 
on  the  home  front. 


Smaller  War  Plant 

Opening  offices  for  the  smaller  war 
plant  divisions  in  Denver  and  San 
Francisco  emphasizes  the  W  ar  Produc¬ 
tion  Board’s  intention  to  decentralize 
war  contracting  and  assist  a  ininiber 
of  small  businesses  to  sur\lve  In 
sharing  in  war  ])roduction  snheon. 
tracts.  This  is  a  project  which  the 
sales  departments  of  utilities  in  the 
W  est  will  foster  for  the  benefit  of  their 
industrial  and  business  customers. 

To  further  assist  its  |)rograni.  letters 
were  sent  to  the  secretaries  of  War. 
Navy,  the  chairman  of  the  Maritime 
Commission  and  director  of  treasury 
procurement,  requesting  a  report  by- 
April  7  of  the  extent  and  terms  upon 
which  |»rime  contractors  with  the  gov¬ 
ernment  have  let  subcontracts. 

Many  plants  in  tbe  W^est  have  been 
visited  bv  representatives  of  the  Quar¬ 
termaster  Corps  in  charge  of  procure¬ 
ment.  Small  plants  in  distress  for 
lack  of  business  were  urged  to  present 
their  problems  directly  to  the  nearest 
W  ar  Production  Board  office.  Con¬ 
tracts  are  to  be  handled  directlv  and 
distribution  of  war  work  among  such 
distressed  plants  speeded  up.  A  sim¬ 
ple  form  for  information  requires 
answers  to  but  ten  questions.  These 
are: 

1.  Firm  name  and  full  address. 

2.  Kind  of  business  and  products  normal¬ 
ly  produced. 

3.  Kind  of  war  work  you  are  equipped  to 
handle. 

4.  Average  number  of  employees  a  year 
ago  and  now. 

5.  Dollar  value  of  factory  sales  In  1941. 

6.  Dollar  value  of  factory  sales,  by  months 
for  the  past  six  months. 

7.  Dollar  value  of  business  of  all  kinds  on 
hand  now. 

8.  General  description  of  equipment. 

9.  Kind  of  war  work  on  hand,  if  any,  and 
how  much. 

10.  If  your  labor  force  has  been  depleted 
to  what  extent  can  it  be  replenished? 

Emphasis  was  made  that  records 
get  out  of  date  in  a  month  and  if 
previous  requests  have  been  delayed 
owners  of  distressed  plants  should  re¬ 
apply  immediately.  Mailing  of  the 
information  is  preferred  to  a  per¬ 
sonal  visit  and  will  receive  speedier 
handling. 

Public  Relations 

That  the  big  job  for  the  year  ill  be 
in  the  [lublic  relations  field  wa-  told 
a  meeting  of  district  managers,  depart¬ 
ment  heads  and  veteran  employees  of 
the  California  Electric  Power  (  o.  a! 
Riverside  bv  President  A.  B.  W  est  a 
month  ago.  Presiding  was  A.  G.  Cag^- 
vice-president  and  assistant  general 
manager,  who  outlined  the  program- 

W  est  pointed  out  the  economies  in 
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operating  costs  effected  by  the  com¬ 
pany  declared  that,  while  effort 
for  iric  eased  economies  will  continue, 
the  major  objective  for  the  year  will 
be  better  public  relations. 

Other  speakers  were  J.  If.  Gabbert. 
adverti'ing  agent,  and  G.  C.  Delvaille, 
executive  assistant,  who  discussed 
rates.  At  an  afternoon  session  D.  B. 
Wheelock.  commercial  manager, 
handled  the  public  relations  program. 
C.  E.  Thomas,  credit  manager,  spoke 
on  the  problem  in  relation  to  collec¬ 
tions.  Rosamond  Harries,  traveling 
cashier,  told  of  training  new  cashiers. 
W.  S.  Fleming,  sales  manager,  dis¬ 
cussed  the  part  servicemen  must  play 
in  meeting  the  |)ublic  and  G.  A.  Grab- 
endike.  engineer,  spoke  of  WPB 
rulings  and  interpretations. 

Dealer  Tie-in 

A  nationwide  program  designed  to 
help  its  dealers  maintain  their  identity 
with  Frigidaire  and  to  build  goodwill, 
has  been  announced  by  L.  A.  Clark, 
Frigidaire’s  advertising  and  sales 
planning  manager,  coincident  with  the 
launching  of  national  advertising  car¬ 
rying  the  theme  of  wartime  sugges¬ 
tions  for  use  of  the  refrigerator.  The 
program  has  also  been  designed  to 
cooperate  with  the  government  nutri¬ 
tion  and  conservation  program,  to 
render  a  real  and  needed  service  not 
onlv  to  the  Frigidaire  users  but  also 
to  those  of  other  refrigerators  and  to 
keep  the  name  of  the  company  before 
the  public  favorably. 

A  key  feature  of  the  dealer  tie-in  is 
an  invitation  to  visit  the  local  dealer 
and  secure  a  free  copy  of  Frigidaire’s 
wartime  suggestion  booklet,  which  is 
supplied  to  dealers  without  cost.  The 
booklet,  revised  and  enlarged  to  36 
pages,  contains  practical  suggestions 
on  the  use  of  the  refrigerator  and  its 
proper  maintenance. 

Other  sales  aids,  such  as  an  easel 
display  and  national  advertising,  are 
offered  dealers  in  the  plan. 

Care  and  use  information  displayed 
on  cards  at  UP&L  Preston  salesfloor 


Utah  P  &  L  Streamlines  Utilization  Plan 

Salesmanager  tells  1943  service  and  advisory  objectives 
of  each  of  former  commercial  department  sales  divisions 


Reduced  forces  and  gas  and 
tire  rationing  have  revolution¬ 
ized  our  methods  of  doing  business. 
It  means  fewer  personal  contacts  with 
the  j)eople  formerly  seen  by  our  own 
staff  and  by  dealer  salesmen  and  told 
the  story  of  electrical  living.  How¬ 
ever.  we  are  determined  to  maintain 
the  high  level  of  customer  good  will 
built  u|)  during  past  years.  Because 
contacts  will  be  fewer  and  necessarily 
somewhat  negative  in  character,  they 
will  require  more  diplomatic  and  in¬ 
telligent  handling  than  ever  before. 

It  has  been  the  same  with  manufac¬ 
turers  and  wholesalers,  whose  mer¬ 
chandise  has  been  eliminated  or  cur¬ 
tailed  for  the  duration  and  whose 
salesmen  do  not  go  into  the  field  as 
they  used  to. 

To  adjust  to  these  conditions  our 
former  domestic  sales  group  has  this 
program  before  it: 

I.  Keep  dealers  informed  on  local  conditions 
and  changes  in  government  regulations. 

2.  Assist  in  defense  housing  negotiations. 

3.  Work  closely  with  dealers  on  improved 
methods  cf  servicing  customers'  appliances. 

4.  Assist  in  conduct  of  group  meetings  on  the 
economical,  efficient  and  satisfactory  use 
of  appliances  upon  request  of  dealers. 

5.  Continue  contacts  with  home  economics 
teachers,  with  schools,  churches  and  other 
organizations  which  use  electric  equipment 
in  their  activities. 

6.  Cooperate  with  all  community  programs 
which  consider  the  subject  of  better  food 
and  nutrition  health. 

7.  Give  special  help  on  canning  and  on  use 
of  substitutes,  and  cooperate  with  agencies 
administering  rationing  programs. 

This  part  of  the  program  is  in 
charge  of  J.  F.  McAllister,  residential 
sales  manager,  and  Nancy  Finch,  as¬ 
sistant  residential  .sales  manager.  Be¬ 
cause  of  the  shortage  of  new  appli¬ 
ances,  consideration  is  being  given 
to  the  establishment  of  some  type  of 
exchange  department,  where  custom¬ 
ers  may  list  any  snr|)lus  electric 
equipment  they  may  wish  to  sell. 


Advertising,  under  M.  L.  Cum¬ 
mings,  advertising  and  sales  promo¬ 
tion  manager,  will  have  as  its  major 
objectives: 

Convey  information  helpful  to  winning  the 
war. 

Maintain  customer  good  will. 

Help  maintain  our  American  system  of  free 
enterprise. 

Discuss  mutual  wartime  problems  of  in¬ 
dustry. 

Build  a  market  for  postwar  output. 

Preserve  the  desire  for  higher  standards  of 
living. 

Discourage  lowering  of  present  electrical 
living  standards  beyond  necessary  restrictions 
of  war. 

Develop  a  public  consciousness  of  the  ne¬ 
cessity  of  proper  care  and  use  of  domestic 
electric  appliances  and  commercial  and  in¬ 
dustrial  electric  equipment. 

We  will  carry  a  variety  of  themes 
in  our  ads  this  year,  featuring  elec¬ 
tric  cooking  and  electric  refrigeration 
with  the  nutrition  theme,  which  is  be¬ 
coming  increasingly  important  due  to 
the  food  situation;  imj)ortance  and 
value  of  good  lighting  in  protecting 
eyesight  and  increasing  war  [)roduc- 
lion  and  efficiency  of  war  workers; 
helj)ful  information  and  definite  sug¬ 
gestions  for  keeping  electric  appli¬ 
ances  and  equipment  in  good  con¬ 
dition;  situation  regarding  electric 
service  connections  and  requirements 
which  must  be  met  in  purchasing  and 
installing  electric  ranges;  and  the 
availability  and  low  cost  of  our  serv¬ 
ice  for  its  many  uses  in  the  home. 
Practically  all  of  our  ads  will  carry 
a  spot  urging  the  public  to  invest  in 
war  bonds.  Complete  ads  will  be 
used  to  j)oint  out  how  the  purchase 
of  these  bonds  can  be  the  means  of 
acquiring  electric  kitchens  and  elec¬ 
tric  servants  when  the  war  is  over. 

Commercial  sales  plans,  under  J. 
H.  Shaw,  commercial  .sales  manager, 
will  be  tho.se  of  assisting  this  type 
of  customer  to  get  the  most  efficient 
use  from  their  existing  equipment. 
We  now  have  available  in  each  office 


a  list  of  idle  electrical  equipment. 
Occasion  may  arise  where  a  dealer  or 
contractor  may  need  some  of  this 
equipment.  We  invite  them  to  avail 
themselves  of  this  opportunity  to  help 
meet  the  shortage  of  equij)ment.  Any 
.sales  so  made  will  be  consummated 
between  the  parties  involved. 

Preventive  maintenance  for  indus¬ 
trial  customers  will  be  the  province 
of  G.  B.  Walker,  industrial  sales 
manager.  One  of  the  biggest  jobs  to 
be  done  in  wartime  is  to  keep  indus¬ 
trial  electrical  equipment  in  use. — W. 
.4.  Huckins,  general  sales  manager. 
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Care  of  Commercial  Cooking  Equipment 

Diagnosis  of  common  troubles  and  what  to  do  to 
eliminate  them;  make  heavy-duty  equipment  last 


Because  electric  equipment  for 
cooking,  baking  and  food  prep¬ 
aration  In  restaurants,  hotels, 
schools,  hospitals  and  now  In  Navy 
and  Army  camps  and  posts  has  re¬ 
ceived  a  higher  percentage  of  satura¬ 
tion  In  the  West  than  elsewhere,  and 
because  materials  restrictions  limit 
replacements,  it  is  important  that  care 
and  service  to  such  commercial  cook¬ 
ing  equipment  be  given.  Such  care 
and  maintenance  will  prolong  the  life 
of  the  equipment,  reduce  the  need  for 
repair  parts  and  replacements  that 
may  he  difficult  or  slow  to  get,  and 
give  better  results  in  food  prepara¬ 
tion  as  well. 

To  obtain  continuous,  uninterrupted 
and  satisfactory  operation  of  such 
heavy-duty  electric  equipment  as  bake 
ovens,  fry  kettles,  griddles  and  ranges 
there  should  he: 

1.  Correct  installation,  assembly 
of  equipment,  location  of  equipment, 
proper  line  connections  in  respect  to 
phase  and  voltage  according  to  wir¬ 
ing  diagrams  and  instructions  usually 
furnished. 

2.  Knowledge  of  the  use  and  oper¬ 
ation  of  the  equipment. 

3.  Routine  cleaning  and  inspection 
regularly  as  a  means  of  preventing 
conditions  that  lead  to  damage. 

4.  An  ability  to  diagnose  condi¬ 
tions  and  apply  the  right  corrective 
adjustment  or  make  repairs. 

Fortunately  few  conditions  arise 
which  require  either  mechanical  or 
electrical  repairs,  for  often  a  change 
in  installation,  operation,  or  minor 
adjustment  is  sufficient.  The  accom¬ 
panying  chart  provides  a  quick  check 
method  of  diagnosing  such  conditions 
and  tells  what  to  do  about  them. 

Temperature  Control 

Automatic  electric  control  is  one  of 
the  chief  attributes  of  electric  cooking 
equipment.  Temperature  control  by 
thermostat  at  predetermined  settings 
therefore  is  important. 

Two  general  types  of  control  are 
used  by  various  manufacturers.  One 
employs  a  hellical  coil  or  bimetallic 
blade  that  expands  or  contracts  as 
temperature  changes.  This  change  of 
position  moves  the  contacts  to  close 
them  or  open  them  as  required.  A 
more  recent  type  is  hydraulically  ac¬ 
tuated.  A  bulb  filled  with  liquid, 
which  on  heating  or  cooling  expands 
or  contracts,  exerts  pressure  on  a 
blade  to  open  or  close  the  contacts. 


Helix-type  controls  are  adjusted  by 
means  of  a  set-screw  that  works  against 
the  temperature  indicating  pointer. 

Bulb-type  controls  require  a  care¬ 
ful  procedure.  But  before  anything  is 
touched,  it  is  far  better  to  check  the 
temperature  accurately.  Nothing  will 
be  accomplished  by  making  adjust¬ 
ments  that  attempt  to  compensate  for 
external  sources  of  trouble,  such  as 
draughts,  overloading  the  oven,  or 
other  conditions  that  are  not  normal 
to  general  use  of  the  equipment.  To 
adjust  to  an  abnormal  or  temporary 
condition  only  means  to  throw  the 
equipment  out  of  adjustment  to  nor¬ 
mal  conditions. 

First  it  is  absolutely  necessary  to  use 
a  reliable  and  accurate  means  of  check¬ 
ing  the  temperature.  Best  is  to  use  a 
thermocouple  with  a  milivoltmeter  or 
similar  instrument.  Next  best  is  a 
good  mercury  thermometer  designed 
to  operate  at  high  temperatures. 

Next,  when  checking  temperatures, 
be  sure  that  the  oven,  grid  surface  or 
frying  fat  being  tested  is  thoroughly 
preheated  and  then  proceed  as  follows: 


Procedure  for  Raising  or  Lowering 
Oven  Temperature  to  Agree  with 
Dial  Knob  Setting 


Shaft 


Control  with  Screw-On  Dial  Knob 

1.  Remove  dial  knob  (pull  out  and  turn 
left  to  unscrew  from  shaft). 

2.  Loosen  two  clamping  screws  on  shaft 
dial  plate. 

3.  Hold  hex  nut  (back  of  dial  plate) 
stationary  and  turn  shaft  and  dial  plate 
left  to  raise  temperature  and  right  to 
lower  temperature. 

4.  Tighten  clamping  screws  and  replace 
dial  knob. 

Adjusting  Control  with  Push-On  Dial  Knob 

1.  Remove  dial  knob  (pull  off). 

2.  Loosen  plate  on  back  of  knob. 

3.  Reset  plate  toward  RAISE  or  LOWER. 

4.  Tighten  plate  to  knob  and  replace  knob. 

Note:  Each  division  marked  on  the  shaft 

dial  plate  or  dial  knob  indicates  approxi¬ 
mately  10  degree  F.  change. 
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1.  Suspend  thermocouple  or  place 
thermometer  approximately  in  the  cen¬ 
ter  of  the  oven. 

2.  Set  control  dial  at  400  and 
thoroughly  preheat  the  oven  at  that 
setting,  keeping  door  and  damper 
closed. 

3.  Then  switch  off  and  allow  to 
idle  for  10  minutes. 

4.  At  the  end  of  10  minutes  turn 
dial  to  the  left  until  contacts  snap 
closed.  An  audible  click  indicates  the 
closing  or  opening  of  the  contacts 
within  the  control. 

5.  Note  the  dial  reading  and  turn 
dial  to  the  right  to  open  the  contacts. 
The  average  dial  reading  between  the 
closed  and  open  contact  positions  in¬ 
dicates  the  control  temperature  setting. 


6.  Check  the  actual  oven  tempera¬ 
ture  as  shown  on  the  thermocouple 
reading  or  thermometer.  Compare  this 
with  the  average  control  dial  value. 

7.  If  the  two  vary,  adjust  the  tem¬ 
perature  control  (as  shown  in  the  ac¬ 
companying  figure),  to  agree  with  the 
actual  temperature. 

Fry  Kettles 

1.  Preheat  the  fat  to  375°  F.  dial 
setting  on  the  control. 

2.  Place  temperature  recording  de¬ 
vice,  thermocouple  or  thermometer,  at 
the  center  of  the  fat  container  and 
2Y2  ir*-  below  the  fat  surface. 

3.  Proceed  as  with  the  oven; 
switch  off  and  allow  to  idle,  at  end  of 
which  turn  dial  to  left  and  right  until 
contacts  snap  open  and  closed.  Check 
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the  average  between  the  two  with  the 
actual  temperature  indicated  on  the 
thermometer  or  thermocouple. 

Griddles 

1.  Place  thermocouple  bulb  in  a 
dobule  of  solder  or  the  thermometer 
bulb  covered  with  fine  sand  at  the 
center  of  the  grid  surface. 

2.  Preheat  to  400®  F.  dial  setting 
on  the  control,  and 

3.  Check  as  with  the  oven  (above) . 

To  Make  Repairs 

A  knowledge  of  construction  details 
is  important  to  the  location  of  a  source 
of  trouble.  The  means  to  accomplish 
the  repair  usually  is  obvious  once  the 
trouble  is  segregated. 

In  locating  electrical  trouble,  it  is 
wise  to  know  the  wiring  arrangement 
for  obtaining  the  three  heat  positions 
on  each  unit.  The  unit,  as  used  in  this 
discussion,  refers  to  the  assembly  or 
part  that  supplies  the  heat,  whether  in 
an  oven,  griddle,  range  or  fry  kettle. 
A  three-heat  switch  is  used  to  provide 
control  of  the  three  heats,  High,  Me¬ 
dium  and  Loiv. 

Each  unit  has  two  separate  coils  or 
elements,  both  having  the  same  voltage 
and  wattage  rating.  On  High  both 
coils  or  elements  of  the  unit  are 
switched  in  parallel  across  the  line, 
thereby  using  full  unit  wattage.  On 
Medium  one  coil  is  across  the  line, 
thus  using  hut  half  the  wattage.  On 
Lou)  both  coils  are  switched  in  series 
across  the  line,  and  use  but  a  quarter 
of  the  total  unit  wattage. 

First  thing  to  check  is  to  be  sure 
that  the  unit  is  operating  at  its  proper 
rated  voltage.  To  do  this,  place  an 
ammeter  in  series  with  the  unit  cir¬ 
cuit,  as  shown  in  the  diagram  accom¬ 
panying,  and  turn  the  switch  through 
its  three  heat  positions.  The  indicated 
ampere  values  should  follow  the  same 
relation  as  that  just  stated  for  each 
of  the  three  positions — full  rating  on 
High,  half  rating  on  Medium  and 
quarter  rating  on  Low. 

On  bake  or  roast  oven  units  this 
check  is  particularly  necessary  be¬ 
cause  the  units  for  such  equipment  are 
made  up  of  a  number  of  coils  or  ele¬ 
ments  wired  together  in  series  and 
parallel  to  achieve  the  same  effect  as 
smaller  units  having  but  two  coils. 

L"ose  connections  are  to  be  watched 
for.  These  may  occur  where  leads  are 
connected  to  terminals.  Fuse  clips  that 
have  oxydized  also  cause  poor  connec¬ 
tion  All  connections  need  to  he  in¬ 
spected  periodically  and  tightened 
when  found  loose,  or  cleaned  when 
oxydized. 

Lnderf  using  may  cause  frequent 
fuse  burnouts.  On  the  other  hand 
since  much  of  the  heat  at  a  fuse  may 
he  caused  by  minute  arcing  between 
the  fuse  ferrules  and  the  fuse  clips 


TROUBLE  SHOOTING  CHART 

REPORTED  OR  OBSERVED  CAUSES 

Note:  Assuming  proper  line  voltage  for  equipment  rating  and  no  apparent  inoperative 
or  malfunctioning  parts. 


OVENS 

Decks  or  baking  surface  not  level 


Uneven  browning  of  products  from  front 
to  back. 


Uneven  top  and  bottom  color. 

Spotty  bottom  color. 

Under  or  over  baked  products 
Steaming  around  door. 


Flue  directly  connected  to  outside  stack 
or  exhaust  system  (drawing  out  heat). 

Draught  from  open  window  or  fan  blowing 
into  oven. 

Damper  open  too  far. 

Top  unit  too  far  back  (pull  forward). 

Frequent  opening  of  door. 

Burned-on  accumulation  around  door  open¬ 
ing  and  bottom,  preventing  door  from 
closing. 

Door  balance  requires  adjusting. 

Insufficient  pre-heating. 

Unbalanced  switch  settings  for  top  and 
bottom. 

Uneven  pan  bottoms. 

Mixed  light  and  dark  pans. 

Burnt  spillage  accumulation  on  deck. 

Temperature  setting  too  low  or  high. 

Too  short  or  long  time  allotment. 

Damper  not  cracked  sufficiently  to  permit 
steam  to  pass  through  flue. 


PRY  KEHLES 

Smoking  of  fat.  Old  fat,  no  fresh  replacement  added. 

Requires  straining. 

Fat  level  below  unit  level. 

Over-soaked  ''’oo  1°'^  temperature. 

products.  Over-loading  of  basket — too  large  quan¬ 

tities  at  one  time. 

Products  too  wet. 

Fat  deteriorated  or  dirty.  Requires  strain¬ 
ing  and  fresh  fat  additions  dally. 


Surface  hotplates  buckled  or  not  level. 
Food  sticking  to  griddle  surface. 

Uneven  grid  temperature. 

Broiler  smokes. 


Carbonized  accumulation  between  plates 
and  at  ends. 

Grid  not  properly  seasoned  requires  clean¬ 
ing  and  reseasoninq. 

Check  for  draught  or  fan  blowing  over 
surface. 

Accumulation  on  grid  or  drip  pan. 


\ 
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War  Regulations 

Impcrtant  revisions  promise 
smoother  operation,  more  speed 

inn  STMENTS  to  a  number  of 

\  price  ceilings,  ])riority  orders 
and  limitation  orders  were 
inarle  during  the  past  month,  several 
of  them  affecting  the  various  branches 
of  the  electrical  industry.  Such 
changes,  sifted  and  briefed,  are  re¬ 
ported  here  more  as  an  index  of  such 
changt's  for  those  affected  that  they 
mav  obtain  more  complete  informa¬ 
tion  than  any  attempt  at  completeness. 

Roiri^eratnr  celling  prices  for  used 
machines  were  adjusted  to  permit 
more  on  one-year  guarantee  boxes  of 
1939  and  younger,  and  SlO  on  1938 
and  older,  with  the  present  one-year 
guarantee  price  allowed  on  90-dav 
guarantee  jobs.  There  is  also  discus¬ 
sion  and  a  survey  going  on  to  release 
more  of  the  large  stock  of  frozen  new 
models  about  April  15.  Form  PD-427 
still  must  he  used  to  obtain  release  of 
these  for  war  housing.  A  revision  of 
MPIJ  139  effective  April  15  enjoins 
the  householder  and  even  an  auction¬ 
eer  from  sellijig  used  refrigerators 
above  ceiling  prices. 

Electric  ranges  now  require  PD-556 
to  obtain  from  manufacturers  and  dis¬ 
tributors  stocks.  Manufacture  was 
stoj»ped  entirely  !)ut  dealer  stocks  can 
he  sold  as  before.  Procurement  of  re¬ 
pair  parts  requires  turn-in  of  old  parts 
for  salvage.  Onlv  parts  to  he  manu¬ 
factured  are  heating  units,  thermostats, 
switches,  relays,  lead-in  wires,  han¬ 
dles  and  hinses.  The  victory  model 
replacement  heating  unit  is  made  to 
he  interchangeable  with  most  ranges. 

Radio  parts  too  are  being  further 
simplified  before  manufacture  of  vic¬ 
tory  parts  within  a  month.  Used  parts 
must  he  turned  in,  for  servicemen  will 
obtain  new  parts  onlv  on  turning  in 
old.  Meanwhile  OPA  has  warned  deal¬ 
ers  not  to  refuse  to  sell  tubes  except 
when  doing  a  service  job  on  a  radio. 

Electric  heaters  now  have  a  dollars 
and  cents  ceiling  set  by  OPA  because 
Eastern  fuel  shortages  caused  a  run 
on  howl-type  reflector  heaters  and  a 
hiking  of  prices. 

fluorescent  lighting  ballasts  and 
trail-formers  mav  he  required  turned 
in  V  hen  replacements  are  bought  in 
the  near  future.  The  move  is  to  recover 
niiK  h  usable  critical  material.  Stan¬ 
dardization  of  ballasts  and  ballast 
lead-  to  reduce  wire  losses  during 
assembly  is  also  being  worked  on. 

Funs  and  blowers  were  placed  under 
a  Limitation  Order  L-280  and  require 
an  AA-5  or  higher  for  purchase.  Wall 


and  ceiling  desk  fans  are  not  included 
hut  have  not  been  manufactured. 

Farmers  can  use  new  or  rebuilt  elec¬ 
tric  storage  batteries  of  the  automotive 
type  for  electric  fences,  under  an 
amendment  to  L-180.  Originally  such 
batteries  were  jiermitted  only  for  autos. 

Construction  and  Housing 

Contractors  were  jubilant  to  learn 
that  the  onerous  requirements  for  the 
filing  of  a  report  of  costs  before  and 
after  each  job  of  .S500.  as  required 
by  MPR  251,  were  rescinded  by 
Amendment  1.  effective  Mar.  22.  The 
entire  MPR  251  was  not  withdrawn  as 
at  first  supposed,  hut  only  the  filing 
requirements.  The  balance  of  the  jirice 
regulation,  even  the  certificate  of  com- 
|)liance.  remains  in  force. 

PD-1  application  forms  were  sim- 
jilified  and  beginning  Mar.  15  heaan 
to  he  processed  at  the  regional  WPB 
offices  at  San  Francisco  and  Denver 
for  applications  requiring  SlOO  or 
less  of  materials.  Hawaii  had  its  mil¬ 
itary  restrictions  lifted  .so  that  its  pri¬ 
ority  matters  can  now  he  handled  in 
San  Francisco  too.  As  time  goes  on  it 
is  expected  that  more  and  more  will 
he  handled  out  of  district  field  offices 
and  regional  offices  to  expedite  mat¬ 


ters.  All  applications  for  priorities 
now  go  to  the  district  offices  for  re¬ 
view  and  transmission. 

Regional  offices  are  empowered  to 
authorize  construction  under  L-41  and 
assign  preference  ratings  to  building 
operations  costing  less  than  S10,000. 
except  industrial  and  other  listed  types 
of  building.  Puhlically  financed  hous¬ 
ing  projects  are  not  affected.  They, 
like  industrial  and  other  special  con¬ 
struction.  will  continue  to  be  processed 
in  New  York.  Utility  connections  for 
construction  or  remodeling  projects 
may  now  he  granted  from  regional 
offices  under  supplemental  utilities 
order  U-l-d.  Automatic  approval  is 
granted  where  material  runs  less  than 
$1,500  for  underground  or  $.500  for 
overhead.  Not  more  than  60  Ih.  of 
copper  may  he  used  in  connecting  an 
industrial  or  commercial  consumer. 

W^ire  restrictions  under  CMP-4  were 
revised  to  permit  the  shipment  of  a 
full  reel  of  cable  in  sizes  4/0  or  larger 
in  full  reels  not  exceeding  1.000  ft. 
Previouslv  the  500  Ih.  limit  would 
have  made  it  necessary  to  cut  off  ])or- 
tions  of  a  reel  in  excess  of  .500  Ih. 

April  began  the  first  quarter  of  the 
Controlled  Materials  Plan. 


CONDUIT  LIMITATION  ORDER  L-225 
(Summarized) 

Product 

Installation  Restrictions 

Applying  to  All  "Electricians" 

Riald  electrical  conduit  (heavy 
wall),  sizes  in  to  27  in. 

May  be  installed  only  to  protect  wires  and  cables 
for  necessary  9exible  extensions  less  than  12  ft.  in 
length. 

Rigid  electrical  conduit  (heavy 
wall),  sizes  2^2  to  6  in. 

May  be  installed  only: 

(a)  in  Class  1,  II,  III,  and  IV  hazardous  locations;  or 

(b)  to  protect  wires  and  cables  from  mechanical 
injury:  or 

(c)  in  damp  and  wet  locations  as  defined  in  Article 

100  of  the  National  Electrical  Code. 

Electrical  metallic  tubing  (thin 
wall),  sizes  %  to  2  in. 

May  be  installed  only  to  protect  wires  and  cables: 

(a)  From  mechanical  injury  In  the  wiring  to  ma¬ 
chinery  or  production  equipment;  or 

(b)  Embedded  in  concrete  or  masonry  walls;  or 

(c)  In  elevator  hoistways;  or 

(d)  In  damp  or  wet  locations  as  defined  In  Article 

100  of  the  National  Electrical  Code. 

Flexible  metal  conduit,  sizes 
5/16  in.  to  3  in. 

May  be  installed  only  in  Class  1,  II.  Ill  ana  1'/ 
hazardous  locations  as  defined  In  1940  National 
Electrical  Code. 

All  other  metal  raceways  and 
wiring  enclosures. 

None 

PRIORITY  RATING  required  to  purchase  or  install — A-l-J. 

Does  not  affect  used  conduits  or  conduits  in  the  possession  of  any  electrician  on 
Dec.  16,  1942. 

For  further  interpretation  and  definitions,  consult  complete  Order  L-225.  Write  your 
nearest  WPB  office  for  a  copy. 
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contractor,  who  with  his  son  now  operates  two  ot  the 
most  up-to-date  and  efficient  electric  appliance  and  clock 
repair  service  stations  in  Los  Angeles  and  San  Francisco. 
Nor  does  Chamblin  make  any  bones  about  the  fact  that 
he  is  learning  the  repair  service  business  from  his  son. 
Keith,  who  pioneered  the  California  Electric  Service  Sta¬ 
tion  at  Los  Angeles  and  developed  the  procedure.  When 
the  repair  business  grew  so  large  that  it  crowded  him  out 
of  his  639  Mission  St.  place,  Clyde  Chamhl  in  moved  his 
expanding  service  business  as  well  as  his  contracting 
business.  California  Electric  Construction  Co.,  to  much 
larger  quarters  at  400  Mission  St.  In  doing  so  it  was 
neces.'^ary  to  develo})  a  complete  detail  procedure  to 
expedite  the  repair  work,  keep  track  of  each  of  the  hun¬ 
dreds  of  individual  clocks  and  appliances  that  come  in 
each  week,  and  to  hill  and  collect  for  services  rendered 
within  the  OPA  ceilings  and  still  come  out  in  the  black. 

While  the  shop  layout  and  facilities  were  important  to 
render  the  mechanical  part  of  the  process  efficient,  the 
accounting  system  likewise  had  to  he  simple  so  as  not  to 
he  costly,  yet  detailed  enough  to  keep  tab  on  every  ?tep 
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Find  Motor  Load  by  Ammeter  Readings 


Joseph  A,  Setter 

Industrial  Department 
General  Electric  Co.,  Denver 


IT  is  a  well-known  fact  that  under¬ 
loaded  induction  motors  operate  at 
very  poor  power  factor  and  draw  an 
excessive  amount  of  lagging  current. 
This  in  turn  wastes  vitally  needed 
power  in  all  feeders  and  in  distribu¬ 
tion  equipment  clear  back  to  the  gen¬ 
erating  station  power.  With  the  war 
production  program,  many  machines 
and  factories  are  now  working  con¬ 
tinuously.  Some  machines  are  being 
loaded  with  heavier  production  sched¬ 
ules  than  they  were  originally  de¬ 
signed  for,  while  others  are  under¬ 
loaded.  Demands  for  new  machinery 
have  sometimes  led  to  the  in.stallation 
of  used  equipment,  in  many  cases 
overmotored  in  relation  to  the  imme¬ 
diate  job. 

Frequently  these  difficulties  can  he 
overcome  by  checking  the  load  and, 
on  the  basis  of  such  a  check,  switch¬ 
ing  motors  on  some  of  the  machines 
to  improve  the  load  factor.  A  simple 
method  can  be  used  whereby  loading 
on  integral -horsepower  induction 
motors  can  be  determined  with  prac¬ 
tical  accuracy  by  means  of  a  hook-on 
volt-ammeter. 

This  method  is  of  unknown  origin 
hut  has  been  used  with  practical  re¬ 
sults  by  several  plant  electricians  for 
a  number  of  years,  and  has  been 
checked  for  accuracy  with  design  data 
of  motors.  With  this  method  it  is  not 
necessary  to  lose  productive  time,  be¬ 
cause  the  leads  to  the  motor  need  not 
be  disconnected  to  make  the  tests. 

Here  are  the  seven  simple  steps  to 
be  taken  in  using  this  method: 

I.  Plot  a  chart  with  "per  cent  horsepower" 
against  "per  cent  full-load  amperes" 
for  each  motor. 

2  Locate  point  A  as  100%  from  motor 
name  -  plate  reading  of  amperes  at 
rated  horsepower  of  motor.  (Also  it  is 
assumed  that  the  name-plate  voltage  is 
maintained.) 

3.  Disconnect  motor  from  load  and  read 
no-load  amperes  with  ammeter  and  lo¬ 
cate  point  C  in  per  cent  of  full-load 
current  (approximately  25  to  45%  de¬ 
pending  on  speed  of  motor). 

Locate  point  D  halfway  between  O  and 
C  and  draw  line  DA. 

5  Locate  point  B  on  line  DA  at  50%  of 
the  motor  horsepower  rating  and  draw 

CB. 

i  Then  line  ABC  will  be  the  approximate 
curve  of  the  per  cent  horsepower  output 
of  the  motor  plotted  against  per  cent 
of  motor  current. 


7.  For  any  motor  current,  read  in  amperes, 
calculate  the  percentage  of  the  full-load 
current,  follow  horizontally  until  line 
ABC  is  intersected.  Then  drop  down 
vertically  and  read  the  per  cent  load 
of  the  rated  horsepower  of  the  motor. 

If  it  is  not  convenient  or  feasible  to 
disconnect  the  motor  from  the  load  as 
suggested  in  Step  3,  then  the  no-load 
current  can  be  taken  from  Fig.  1.  For 
example,  an  1,800-rpm.  motor  has  a 
no-load  current  of  approximately  2S\  c 
which  is  the  average  for  motors  up  to 
100  hp.  Lower  speed  motors  have 
higher  no-load  currents,  in  the  order 
of  45%  of  full-load  current  for  600- 
rpm.  motors. 

It  may  be  surprising  to  find  that  the 
no-load  currents  are  as  high  as  that 
shown  in  Fig.  1,  but  it  should  be  re¬ 
membered  that  the  no-load  current  is 
nearly  all  magnetizing  current  at  prac¬ 
tically  zero  lagging  power  factor  and 
that  the  actual  horsepower  input  from 
the  power  system  is  very  low.  This 
accounts  for  the  rather  high  currents 
below  one-half  load  where  the  effi¬ 
ciency  of  the  motor  is  also  lower. 

From  one-half  to  full  load,  it  can 
be  seen  that  the  motor  current  is 
roughly  pro])ortional  to  horsepower 
output  because  both  efficiency  and 
power  factor  are  higher  and  more 
nearly  constant. 

Above  full  load,  the  current  con¬ 
tinues  to  increase  in  direct  proportion 
to  the  load  uj)  to  125%  of  full  load. 

Hook-on  volt-ammeter  used  to  measure 
motor  current  to  compute  hp.  loading 


Percent  horsepower  rating  of  motor 

Curve  for  estimating  hp.  output  of  a 
motor  at  any  load  from  hook-on  volt- 
ammeter  readings.  Accuracy  2  to  3% 

This  can  be  useful  as  a  guide  in  carry¬ 
ing  out  wartime  recommendations  on 
increased  motor  loadings. 

This  is  a  timely,  practical,  and  time¬ 
saving  way  to  determine  the  horse¬ 
power  that  an  a-c  motor  is  delivering 
just  from  an  ammeter  reading.  Accu¬ 
racy  of  between  two  and  three  per 
cent  can  be  expected,  subject  of  course 
to  the  ammeter  accuracy  tolerance. 

Another  advantage  to  be  obtained 
by  the  hook-on  volt-ammeter  is  that 
the  voltage  applied  to  the  motor  can 
he  read  simultaneously  with  the  cur¬ 
rent.  It  is  obvious  that  a  motor  must 
have  the  proper  voltage  applied  or  the 
current  will  he  too  high  and  overheat¬ 
ing  will  result.  This  will  also  give  an 
indication  of  the  loads  on  feeder  cop¬ 
per  so  that  remedies  can  he  applied. 

Such  a  method  will  serv’e  as  an  ad¬ 
ditional  tool  to  help  in  the  war  pro¬ 
gram  of  utilizing  all  materials  to  the 
best  advantage.  Proper  motoring  is  a 
patriotic  necessity  to  conserve  vital 
materials.  Overmotoring  is  a  tacit  ad¬ 
mission  of  insufficient  knowledge  of 
the  machine  and  during  w^artime  it  is 
almost  a  crime.  Any  error  should  be 
made  on  the  side  of  reasonable  over¬ 
loading  to  get  maximum  use  of  the 
motor  horsepower  available. 

•  Women  Electrical  Mechanics 
are  being  trained  in  Seattle,  according 
to  Marshall  Goodwin,  director  of  war 
production  training  for  Seattle 
schools.  Classes  for  women  of  ages 
between  20  and  45  as  electrical 
mechanics  and  electricians’  helpers  are 
being  conducted  at  Edison  Vocational 
School.  Course  is  given  without  cost, 
four  nights  each  week,  four  hours  per 
night  for  six  weeks.  Demand  for 
trainees  in  the  shipyards  is  great. 


•A-  , 


I 


f'l 

'l  '  . 


Electrical  West — Vol.  90,  Ho.  4 


82  Lighting  Idea  Sheet 


Precision  workinansliip  on  parts  requiring  minute 
accuracy  demands  excellent  seeing  conditions. 
Important  detail  work  done  in  drafting  room> 
requires  close  visual  effort. 


Room 


Installation  of  1.^7  40-watt  fluorescent  lanij)s  in 
six  continuous  rows,  each  98  ft.  long,  in  area 
98  X  28  ft.  furnished  50  ft.-candles  of  ilhnnina- 
tion.  Lamps  are  mounted  on  metal  troughing 
which  contains  auxiliaries. 


Consolidated  Steel  Corp.,  Ltd.,  Maywood,  Calif,  (recently  awarded 
Navy  “E”  pennant).  Lighting  system  de.signed  under  the  direction 
of  Ray  De  Camp,  head  of  the  mechanical  department;  H.  G.  Land- 
strom.  electrical  engineer,  and  E.  L.  Christopher,  assistant  electrical 
engineer.  Electrical  contractors  were  Commercial  Electric  Co.  and 
Consolidated  Steel. 


In  the  heavy  machine  shop,  an  800-ft.  long  build¬ 
ing.  housing  heav>’  machine  shop,  sub-assembly 
and  final  assembly,  372  400-watt  mercury  vapor 
lamps  in  high  bay  units  are  spaced  on  12-ft.  x 
12%-ft.  centers.  38  ft.  mounting  height,  giving 
an  average  intensity  of  .50  fc.  Lamp  voltage  is 
from  138  to  140  volts. 


Light  machine  shop  lighting  consists  of  208 
400-watt  mercury  vapor  lamps  in  high  bay  units 
on  121^-ft.  X  13-ft.  5-in.  centers,  mounted  32  ft. 
from  the  floor. 

Welding  shop  lighting  is  accomplished  with  99 
400-watt  mercur>-  vapor  lamps  spaced  12*4!-ft.  x 
17-ft.  9H-in.  centers.  32  ft.  from  the  floor.  This 
was  designed  for  30  fc. 
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Chick  Brooder 

Unit  designed  for  back¬ 
yard  poultrymen 

A  BROODER  which  should  prove 
useful  to  “backyard”  poultrymen 
has  been  designed  by  Thor  W.  Chris¬ 
tenson.  of  Pacific  Gas  and  Electric  Co., 
as  another  of  the  company’s  wartime 
aid'^  to  its  customers.  Christenson’s 
home  dehydrator  was  described  by 
Elf.ctrical  West  in  March. 

Basis  of  these  wartime  designs  is 
simple  and  flexible  construction  re¬ 
quiring  a  minimum  of  critical  ma¬ 
terials.  Christenson  has  tried  to  use 
materials  which  can  be  found  on  the 
majority  of  farms  and  in  many  city 
basements. 

Designed  for  25  chicks,  the  brooder 
is  19  X  19  in.  x  14  in.  high.  It  consists 
of  four  legs  and  a  reinforcing  side 
panel  six  inches  wide.  Shelf  oilcloth, 
lightweight  canvas  or  similar  material 
serves  as  a  curtain. 

Two  ordinary  .sockets  in  parallel 
fitted  with  60-watt  lamps  comprise  the 
heating  unit  for  the  25-chick  brooder. 
Lamps  are  j)laced  approximately  eight 
inches  apart  and  should  be  at  least 
three  inches  away  from  reflectors.  Cof¬ 
fee  can  lids  make  good  reflectors, 
Christenson  .says,  or  .some  other  ma¬ 
terial  can  be  used. 

No  thermostatic  temperature  con¬ 
trol  is  provided  in  the  design  because 
materials  are  not  available.  To  com- 
|)ensate,  the  unit  is  larger  than  simi¬ 
lar  devices  and  lights  are  placed  on 
the  side  rather  than  on  top  of  the  box. 
so  that  the  chicks  can  adjust  to  tem¬ 
perature  changes  by  crowding  close  to 
or  moving  aw^ay  from  the  lamps.  Thir¬ 
teen  square  inches  per  chick  has  been 
allowed  by  Christenson  as  against 
seven  square  inches  per  chick  general¬ 
ly  recommended  by  universities  and 
experiment  stations. 

In  cold  climates,  it  is  suggested  that 
the  brooder  be  placed  against  a  wall 
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for  greater  warmth.  Lamp  sizes 
should  be  varied  according  to  condi¬ 
tions  to  insure  that  the  temperature 
underneath  the  lamps  does  not  run 
above  80°. 

Two  lamps  are  recommended  to 
guard  against  failure,  since,  if  one 
burns  out,  the  other  will  provide 
sufficient  heat  until  a  replacement  can 
be  made. 

The  same  design  can  be  made  to 
accommodate  a  greater  number  of 
chicks  by  increasing  the  size  of  the 
box  and  using  larger  lamps.  In  larger 
brooders,  it  is  sometimes  advisable  to 
use  three  lamps,  Christenson  says. 

Farm  Institutes 

Sectional  meetings  stress 
care  of  equipment 

PREVENTIVE  maintenance  of  farm 
electrical  equipment  was  taken  to 
the  farmers  in  a  series  of  three-day 
meetings  conducted  at  Davis,  Fresno 
and  Los  Angeles  by  members  of  the 
University  of  California  and  the  Com¬ 
mittee  on  the  Relation  of  Electricity  to 
Agriculture. 

These  institutes  were  designed  to 
bring  to  them  a  group  of  people  who 
in  turn  would  act  as  advisors  and 
guides  and  coun.selors  to  farmers  in 
the  better  care  of  their  existing  elec¬ 
trical  equipment  to  make  it  last  the 
duration  if  jiossible.  Among  these 
were  utility  farm  advisors,  farm  ad¬ 
visors  for  the  various  counties  and 
members  of  their  staffs.  Railroad  Com¬ 
mission  representatives,  re|)resentatives 
of  pump  companies,  motor  and  con¬ 
trol  manufacturers  and  di.stributors. 
dairy  equipment,  farm  and  equipment 
dealers.  They  were  given  the  prelimi¬ 
nary  instruction  with  the  idea  that  in 
turn  they  would  carry  it  to  farm 
groups  throughout  the  state. 

A  minimum  of  critical  materials  is 
required  for  this  25-chick  brooder 


Instructors  on  the  program  under 
Ben  D.  Moses  included  J.  P.  Fairbank, 
J.  R.  Tavernetti  and  Rene  Guillou.  J. 
Duell,  representing  the  Farm  Bureau 
Federation,  also  participated,  and  lo¬ 
cal  chairmen  were  A.  M.  Frost,  Pa¬ 
cific  Gas  and  Electric  Co.,  San  Fran- 
ci.'sco,  at  Davis;  E.  G.  Stahl,  Pacific 
Gas  and  Electric  Co.,  Fresno;  and 
George  N.  Hawley,  Southern  Califor¬ 
nia  Edison  Co.,  Los  Angeles. 

How'  to  present  to  farm  group 
meetings  the  information  available  was 
the  topic  with  which  Fairbank  opened 
the  meeting.  He  discussed  the  films, 
movies,  charts  and  other  exhibit  ma¬ 
terial  available  and  advised  on  the  or¬ 
ganization  of  this  material  to  present 
to  farmers. 

Demonstrations  of  the  right  and 
wrong  ways  to  make  splices,  to  install 
knob  and  tube  wiring,  to  repair  cords 
and  .sockets;  the  proper  types  of 
sockets  to  use  in  various  places; 
trouble  shooting;  and  proper  sizes  of 
wire  were  among  the  things  pointed 
out  by  Tavernetti  under  the  general 
topic  of  Farm  Wiring. 

Ben  Moses  discussed  the  single¬ 
phase  motor  in  the  smaller  sizes  with 
maintenance  hints  for  longer  life  and 
better  operation  and  advised  that,  on 
the  larger  irrigation  motors,  qualified 
repair  men  be  employed  to  make 
nece.ssary  repairs  or  adjustments.  He 
also  talked  on  the  quarter-horsepower 
and  similar  motors  used  on  small  ma¬ 
chines. 

Heating  elements,  thermostats  and 
other  similar  equipment  used  in 
brooders  and  incubators  were  covered 
by  Guillou.  He  touched  upon  simple 
repairs  to  elements,  change  of  ele¬ 
ments.  adjustment  of  bimetallic  therm¬ 
ostats,  proper  care  of  immersion-type 
heating  elements,  removal  of  scale, 
operation  of  low-water  alarms  and 
general  cleaning  procedure  for  steril¬ 
izers,  feed  grinders  and  other  equip¬ 
ment.  In  all  cases  the  information 
and  material  were  presented  from  the 
standpoint  of  [)racticality  and  horse- 
sense.  It  was  what  the  farmer  should 
be  told  about  his  equipment  and 
wiring. 

The  over-all  plan  was  discussed  by 
Duell,  of  the  Farm  Bureau  Federation, 
who  told  of  its  origin  with  the  U.S.D. 
A.  War  Board  and  its  importance  in 
the  production  of  food  for  victory.  He 
also  told  that  repair  part  manufacture 
might  be  increased  but  new  machinery 
would  be  almost  impossible  to  obtain. 

The  entire  program  was  carried  on 
in  cooperation  with  the  C.R.E.A.,  the 
power  companie.s.  Farm  Bureau  Fed¬ 
eration,  county  farm  advisors,  exten¬ 
sion  service  of  the  University  of  Cali¬ 
fornia  in  addition  to  a  group  of  manu¬ 
facturers.  Follow-up  meetings  are  be¬ 
ing  held  now  by  farmer  groups. 
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*1  Voor  Exntsf 

T  T’S  the  war.”  One  hears  the  remark  on  every 
I  liand.  An  excuse  for  a  breakdown  of  service. 

An  alibi  for  lack  of  courtesy.  Justification 
for  failure  to  observe  the  ordinary  rules  of  good 
conduct.  Whitewash  for  a  kind  of  creeping  paraly¬ 
sis  that  affects  tempers,  dulls  consciences  and  de¬ 
stroys  tact.  Supervisors  use  it  for  an  excuse  for 
failure  to  discipline  workers.  Executives  excidpate 
untrained  workers  with  a  shrug  and  the  statement, 
“The  war,  you  know.” 

Thus  far  the  general  breakdown  of  what  has 
been  good  public  service  has  not  yet  hit  the  elec¬ 
tric  utilities.  The  railroads  show  evidence  of  it. 
A  ticket  clerk  slams  a  window  in  the  faces  of  a 
long  line  of  waiting  people.  Green  help  on  trains 
show  lack  of  tact.  Overworked  oldsters  let  tempers 
get  out  of  hand.  Other  businesses  suffer  too.  And 
it  is  unfortunate.  For  if  business  can  maintain  the 
service,  the  courtesy,  the  personality  which  it  has 
demonstrated  for  so  many  years,  in  the  face  of  to¬ 
day’s  trials  and  emergencies,  it  cannot  help  but  win 
everlasting  goodwill.  Reason  is  that  government 
is  providing  just  the  opposite  in  the  case  of  the 
many  agencies  with  which  the  public  must  deal. 
Contrast  the  courtesy  and  understanding  a  cus¬ 
tomer  normally  receives  from  a  well  trained  utility 
clerk  with  that  received  from  a  ration  board  clerk. 
Or  from  employees  or  volunteers  of  many  of  the 


various  and  sundry  agencies  which  govern  the  pub¬ 
lic’s  daily  life.  Here  the  attitude  is  more  likelv  to 
be  punitive  rather  than  helpful.  Usually  it  stems 
from  that  truism  that  a  little  power  makes  a  nan 
a  self-appointed  dictator. 

So  as  a  vivid  contrast  to  the  treatment  received 
from  governmental  bureaus  and  bureaucrats,  let 
business,  and  particularly  the  utilities,  maintain 
the  friendly  courtesy  and  spirit  of  helpfulness  that 
has  marked  past  dealings  with  the  pidilic.  It  will 
pay  off  some  day  when  votes  are  counted. 


ControUf*d  Manpow4*r  Vlan 


Materials  do  not  go  on  strike,  walk  <»ut, 
or  go  absent,  it  is  true,  but  something  like 
the  Controlled  Materials  Plan  needs  to  be 
devised  for  manpower  before  long.  Otherwise  the 
maze  of  contesting  priorities  for  men  will  result  in 
as  constipated  a  mess  as  the  battle  of  priorities 
over  materials  between  the  various  war  depart¬ 
ments  and  agencies  developed  into  before  the  al¬ 
lotment  system  of  CMP  was  substituted. 

With  definite  allotment  of  total  available  ma¬ 
terials  to  tbe  respective  war  production  and  essen¬ 
tial  civilian  supply  fields,  there  is  some  hope  that 
the  materials  log  jam  may  be  controlled  and 
handled.  Decentralization  of  WPB  procedure  to 
give  closer  local  autonomy  to  the  obtaining  of 
necessary  materials  will  expedite  this  phase  of  the 
war  program. 

But  the  labor  and  manpower  situation  still  is 
too  much  influenced  by  politics  and  labor  official¬ 
dom  pressure  to  hope  for  such  an  early  smoothing 
out.  The  priorities  of  the  armed  forces  for  man¬ 
power  have  already  threatened  the  nation  with  a 
food  crisis  because  of  depleted  farm  labor.  Tlie 
fabulous  wages  paid  by  the  shipyards  and  certain 
war  plants  in  comparison  to  those  paid  in  the  air¬ 
craft  industry,  and  certaiidy  in  civilian  services 
and  supply,  have  created  chaos  in  personnel  rela¬ 
tions  and  definitely  confused  and  thus  retarded  the 
war  production  tempo. 

Absenteeism  is  blamed  for  varying  percentages 
of  war  production  slowdown  and  wdth  justice. 
Blame  for  absenteeism  is  being  tossed  back  and 
forth  between  various  factions  like  a  volleyball. 
But  “passing  the  blame”  isn’t  solving  the  problem. 
Just  as  serious  a  cause  for  lost  production  is  over¬ 
manning.  This  situation  is  not  often  recognized 
and  certainly  it  has  received  little  or  no  publicity. 

Working  under  the  convenient  cost-plus  con¬ 
tracts  many  w'ar  industries,  the  shipyards  and  air¬ 
craft  factories  especially,  have  advertised  for  and 
recruited  workers  from  every  civilian  service  and 
supply  business.  Tbe  lure  of  higher  wages  and 
more  overtime  at  time-and-a-half,  plus  a  patriotic 
appeal,  has  drawn  far  too  many  skilled  and 
semi-skilled  people  from  almost  equally  essential 
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jobs  in  repair  and  maintenance  shops,  public 
transportation,  utilities,  food  processing  and  cer- 
tjinly  the  farms.  After  being  hired  they  sit  around 
v/aiting  for  someone  to  give  them  something  to 
do.  Those  with  self-respect  quit  and  go  back  to 
other  jol)s.  The  “gold  bricker”  hangs  on  and 
takes  the  pay.  The  prime  contractor  doesn’t  care 
too  much  because  he  is  working  cost-plus. 

Not  only  is  this  wasteful  of  manpower  hut  dis¬ 
ruptive  of  the  industries  and  services  from  which 
tliese  people  are  recruited.  It  all  runs  up  the  cost 
of  the  war  and  the  cost  of  living  and  in  a  thousand 
little  ways  slows  the  war  effort. 

A  belated  and  rather  hesitant  attempt  is  being 
‘'tarted  to  “freeze”  people  to  their  jobs  in  certain 
areas  by  making  it  necessary  to  obtain  a  re¬ 
lease  from  one  employment  to  switch  to  another. 
Extension  of  the  work  week  arbitrarily  to  48 
hours,  regardless  of  circumstances,  is  another  of 
these  mandated  blanket  solutions-from-ahove  that 
work  out  so  poorly  in  detail.  Both  schemes  sound 
good  hut  work  inequitably. 

Until  something  more  like  the  controlled  ma¬ 
terials  plan  for  manpower  is  put  into  effect,  the 
situation  will  continue  to  he  confusing  and  costly 
of  both  time  and  money.  Surely  by  now  a  count 
of  manpower  is  possible,  the  same  as  it  has  been 
with  materials.  By  some  intelligent  planning  defi¬ 
nite  allocations  of  manpower  can  he  set  up  for 
the  armed  forces,  for  war  industries,  for  agri¬ 
culture  and  for  essential  services,  for  maintenance 
and  repair  and  civilian  needs.  And  as  with  mate¬ 
rials  each  “claimant  agency”  can  he  told  to  get 
along  with  that  allotment  as  best  it  can,  with  auton¬ 
omy  as  to  how'  such  manpow^er  is  to  he  employed, 
what  hours,  what  conditions,  what  schedules. 

Such  an  allotment  w^ould  place  a  premium  on 
labor-saving  and  efficiency  to  turn  out  the  maxi¬ 
mum  war  production  with  the  minimum  of  per- 
‘^onnel.  It  would  restore  American  enterprise  and 
ingenuity  to  workmanship  and  personnel  efficiency. 

for  the  Wardens 

Electrical  people  who  have  watched  the 
organization  and  training  of  air  raid  war¬ 
dens  up  and  down  the  Pacific  Coast  have 
shuddered  to  think  how  these  men  might  cope  with 
fallen  wires  should  there  ever  be  an  “incident,”  as 
the  British  call  bombings.  Few'  of  these  men  are 
technically  trained.  Almost  none  know  anything 
about  the  dangers  of  handling  live  circuits.  No  one 
has  had  the  responsibility  for  training  them  against 
the  hazards  of  fallen  wires. 

Now  at  long  last  the  Accident  Prevention  Com¬ 
mittee  of  EEI  has  come  forward  with  a  set  of  sug¬ 
gestions  covering  emergency  conditions  when  elec¬ 
tric  service  facilities  might  litter  the  streets  follow¬ 
ing  an  air  attack.  The  suggestions  are  clear,  con¬ 


cise  and  simple.  They  emphasize  that  the  thing  to 
do  is  to  let  fallen  wires  alone.  Civilian  wardens 
who  study  them  will  realize  the  dangers  inherent 
in  live  circuits.  EEI  has  suggested  that  the  in¬ 
structions  be  published  by  the  Office  of  Civilian 
Defense.  So  as  to  insure  that  wardens  in  every 
community  receive  copies,  it  would  he  wise  for  in¬ 
dividual  power  companies  to  print  them  for  circu¬ 
lation  also.  Such  a  public  service  might  save  lives, 
would  save  lives  should  an  “incident”  ever  de¬ 
velop. 

3iore  Excuses 

Not  alone  in  dealings  with  the  public  have 
the  wartime  tensions,  trials  and  worries 
strained  business  relationships.  Wartime 
jitters  have  broken  out  inside  large  organizations. 
Interdepartmental  squabbles  have  developed.  Lack 
of  tolerance  has  appeared.  Back-biting  and  jeal¬ 
ousy  have  reared  up.  And  all  detract  from  effi¬ 
ciency,  destroy  morale  and  discourage  good  work¬ 
ers.  Relations  with  suppliers  suffer.  Here,  as  in 
the  case  of  the  public  relationships,  the  excuse  is, 
“It’s  the  war.”  Obviously  it  isn’t  the  war.  Usually 
it’s  failure  to  observe  the  simple  tenets  of  good 
personal  and  business  relationships. 


y^PRAY  that  for  my  part  in  this  total 
war,  I  may  waste  neither  my  time  nor 
my  talents  ...  I  pray  that  whatsover 
/  can  do,  I  shall  do — and  that  I  will  do  my 
part  to  the  utmost  of  my  ability;  that  I  shall 
work  harder  and  longer  than  ever  before 
...  I  pray  that  I  will  not  over -emphasize  the 
importance  of  making  a  daily  living,  against 
the  importance  of  making  a  sincere  daily  con¬ 
tribution  to  victory  ...  I  pray  that  I  can 
realize,  if  needs  be,  how  little  of  real  value 
I  may  be  accomplishing,  instead  of  contem¬ 
plating  the  little  /  do  with  applause- seeking 
satisfaction  ...  I  pray  that  I  may  never  at¬ 
tempt  to  capitalize  on  conditions  brought  about 
by  the  war,  ivhen,  as  an  American,  /  know  the 
only  thing  that  profits  is  helping  end  this 
war  sooner  .  .  .  Yet — I  also  pray  for  the 
strength  and  wisdom  to  help  plan  the  pro¬ 
gram  for  the  peace  ...  I  pray  that  I  may  not 
care  for  either  credit  or  criticism  of  my  con¬ 
duct,  when,  in  my  heart,  /  know  /  have  done 
my  best  .  .  .  And,  /  pray  that  I  tvill  be  so 
guided  that,  in  some  small  way,  my  earnest 
efforts  ivill  help  in  preserving  the  ideals  for 
which  we  fight  .  .  .  This  is  my  prayer,  and  my 
creed,  and  my  pledge. — H.  Freeman  Barnes, 
sales  promotion  manager,  Lamp  Dept.,  Gen¬ 
eral  Electric  Co. 
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Service  Centers  Open 

RMEL  starts  with  Denver  on 
an  expanding  war  program 

Despite  the  lowering  cloud  of  fed¬ 
eral  or  state  ownership  that  shadows 
many  of  its  member-companies,  Rocky 
Mountain  Electrical  League  has 
launched  one  of  its  spectacular  drives 
by  the  establishment  of  centers  dedi¬ 
cated  to  war  service  and  appliance 
service. 

Public  Service  Co.  of  Colorado, 
largest  of  the  electric  concerns  in 
RMEL’s  program,  opened  its  service 
centers  April  1,  after  clearing  its  sales 
floor  in  the  Gas  &  Electric  Building  of 
all  customary  merchandise  and  install¬ 
ing  demonstration  areas  to  visualize 
how  electric  household  appliances 
work,  and  how  to  make  them  last  for 
the  duration.  All  this  was  adjunct  to 
the  main  show:  Well  ballyhooed 
booths  soliciting  purchase  of  War 
Bonds  and  Stamps,  and  a  Red  Cross 
recruiting  center. 

Electric  ranges,  radios,  washing  ma¬ 
chines,  ironers,  refrigerators  and  a 
complete  line  of  smaller  equipment 
are  so  dis|)layed  that  visitors  to  the 
exposition  will  understand  the  work¬ 
ing  parts;  how  to  oil,  adjust  and  main¬ 
tain  them.  An  important  phase  will 
be  to  instruct  the  public  in  the  main¬ 
tenance  of  appliances  and  thus  relieve 
severe  pressure  on  utility  service  de¬ 
partments,  electrical  repair  shops, 
contractors  and  dealers,  whose  prin¬ 
cipal  stock-in-trade  is  replacement  of 
worn  or  broken  parts. 

Movies,  a  stage  show,  huge  posters 
and  Disney-type  cartoons,  together 
with  educational  literature,  lectures 
and  entertainment  features  enter  into 
the  general  pattern.  For  months.  Pub¬ 
lic  Service  Co,  has  been  accumulating 
a  “stock  pile”  of  discarded  stockings, 
which  is  being  used  to  demonstrate  the 
transformation  of  silk  into  parachutes. 
Other  displays  include  presentations 
of  processes  incidental  to  converting 
kitchen  fats  into  bullets;  preparation 
of  tin  cans  for  collection  and  con¬ 
version  into  armament. 

George  E.  Lewis,  RMEL’s  manager, 
states  that  similar,  though  probably 
less  pretentious  centers,  will  he  in 
operation  shortly  throughout  all  of 
Colorado,  Wyoming  and  New  Mexico, 
with  the  prospect  that  neighboring 
states  may  join  the  activity.  “Regard¬ 
less  of  whether  some  of  the  participat¬ 
ing  utilities  now  operated  by  holding 
companies  may  soon  be  in  the  gov¬ 
ernment’s  hands,  or  become  state  prop¬ 
erty  as  a  result  of  pending  Colorado 
legislation,”  said  Lewis,  “the  urgent 
need  to  make  present  electrical  equip¬ 
ment  last  a  long  time  exists:  the  re¬ 


cruiting  of  Red  Cross  nurses  and  so¬ 
licitation  of  blood  donors  must  be 
carried  on;  and  the  sale  of  War  Bonds 
and  Stamps  is  a  duty  in  which  every 
American  should  feel  his  full  responsi¬ 
bility.” 

The  center  at  all  Public  Service  Co. 
|)roperties  received  advance  publicity 
in  newspa|)ers  and  over  the  radio. 

VEA  Carries  On 

Members  of  the  Vancouver  Elec¬ 
trical  (Contractors)  Assn,  held  their 
eighth  annual  dance  at  the  Commo¬ 
dore  Cabaret  recently.  Aid.  and  Mrs. 
George  Miller,  Mr.  and  Mrs.  W.  C. 
Mainwaring  and  Mr.  and  Mrs.  T.  C. 
Clark  were  patrons.  Proceeds  went  to 
the  Canadian  Aid  to  Russia  fund.  Ed¬ 
mund  E.  Walker,  B.  C.  Electric  Rail¬ 
way  Co.  Light  &  Power  sales  engi¬ 
neer.  was  master  of  ceremonies.  E^rle 
Dunsmuir,  Dunsmuir  Electric,  was 
chairman  of  the  dance  committee. 
Members  of  the  committee  were:  J. 
Carmichael,  R.  Sutherland,  C.  Long- 
ley,  R.  Beaumont  and  J,  Homersham. 

Most  of  the  problems  of  the  elec¬ 
trical  contracting  industry  at  Van¬ 
couver,  B.  C.,  during  the  past  year 
have  been  tackled  by  the  officers  of 
the  Vancouver  Electrical  Assn.  The 
executive  has  met  at  least  twice  a 
month  and  a  general  meeting  has  been 
held  once  a  month. 

Despite  existing  conditions  affairs 
of  the  association  are  in  sound  finan¬ 
cial  condition  and  Victory  Bonds  have 
been  purchased  to  the  amount  of 
!l^2,000.  The  association  has  main¬ 


tained  its  membership  in  the  Electrical 
Service  League  of  British  Columbia 
and  subscribed  $228  during  the  vear 
to  league  funds.  This  is  but  a  slight 
reduction  over  previous  years. 

Although  wiring  material  shortages 
have  increased  considerably  during 
the  year  the  organization  has  been 
able  to  continue  to  handle  range  wir¬ 
ing  jobs  on  the  standard  rate  without 
any  increase  in  price. 

Volume  of  work  handled  for  the 
B.  C.  Electric  has  naturally  dropped, 
only  totaling  $3,374  as  against  $20.- 
512  for  the  previous  year,  but  this  is 
due  to  the  restrictions  placed  on  sale 
of  electric  ranges  bv  the  government 
regulations. 

Critical  Materials 

Three  representatives  from  govern¬ 
mental  agencies  having  to  do  with 
housing  and  critical  materials  made 
up  a  panel  to  which  were  addressed 
pertinent  questions  by  the  audience  at 
the  Feb.  25  meeting  of  the  Northern 
California  Chapter,  International  As¬ 
sociation  of  Electrical  Inspectors.  The 
meeting  was  held  at  Pacific  Gas  and 
Electric  Co.  auditorium,  San  Fran¬ 
cisco,  and  Harold  L.  Gerber,  secretary- 
treasurer,  acted  as  chairman.  Ques¬ 
tions  as  to  priorities,  copper  wire  re¬ 
strictions,  the  housing  critical  lists, 
new  rulings  respecting  the  financing  of 
war  housing,  and  the  problem  of  com¬ 
plying  with  these  critical  lists  and  with 
the  local  ordinances  and  California 
Industrial  Accident  Commission  safety 
orders  were  discussed. 


Year's  end  changing  adminlslration  broughi  old  and  new  officers  of  Electrical 
Maintenance  Engineers  of  Southern  California  together.  Seated  are  Walter 
Ritter,  American  Can  Co.,  retiring  president;  Walter  Smoker,  Lockheed,  new 
president.  Standing  are:  F.  L  Hockensmith,  honorary  member;  Harold  Sedgwick, 
Safeway;  C.  R.  Miller,  Western  Precipitation;  Glenn  Farr,  RKO  Studios;  Nels 
Swanson,  American  Can,  secretary-treasurer;  Miss  Elizabeth  Tobelmann,  record¬ 
ing  secretary;  Stanley  S.  Bradley,  MGM  Studios;  Walter  R.  King,  National 
Biscuit;  H.  M.  Schabbleman,  Richfield  Oil;  Wm.  H.  Carter,  General  Petroleum 
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Protest  Amendments 

Vigorous  protests  to  a  number  of 
amendments  proposed  to  the  Califor¬ 
nia  Legislature  for  the  contractors’ 
license  law  were  voiced  in  a  strong 
resolution  passed  at  the  annual  meet¬ 
ing  of  the  Electrical  Contractors  Assn, 
of  Northern  California  Feb.  25  at  San 
Francisco.  These  bills,  known  as  AB 
1327-28-29-30  and  1363,  it  was  held, 
would  destroy  the  value  of  the  act  in 
the  protection  of  the  building  public 
against  unscrupulous  contracting. 

In  the  election  of  officers  it  was 
voted  to  return  the  previous  year’s 
officers  for  another  term.  This  con¬ 
tinues  T.  L.  Rosenberg,  of  Oakland, 
as  president;  W.  A.  Cyr,  secretary- 
treasurer  and  as  directors:  George  W. 
Ahbett,  San  Francisco;  B.  A.  Solomon, 
Pacific  Grove;  Seth  Cone,  San  Mateo; 

J.  D.  O’Connor,  Sacramento;  H.  R. 
Ecklund,  San  Rafael;  Roy  Butcher, 
San  Jose;  T.  M.  Robinson,  Fresno; 
Grover  Grider,  Stockton.  R.  W.  Griffin, 
San  Francisco  vice-president,  having 
gone  into  the  Navy,  Ed  Pierce.  Vallejo, 
was  elected  vice-president  in  his  place. 
The  meeting  adjourned  to  join  with 
the  electrical  inspectors  of  northern 
California. 

No  Change 

Returned  to  office  were  the  complete 
list  of  officers  of  the  San  Francisco 
Electrical  Contractors  Assn.,  Inc.,  at 
its  recent  annual  meeting.  Only  one 
or  two  vacancies  on  the  board  of  direc¬ 
tors,  caused  by  resignation  of  mem¬ 
bers  to  go  into  war  work,  changed  the 
slate  from  the  official  family  for  the 
past  two  years.  President  is  George 
Ahbett;  vice-president,  James  M.  Gal¬ 
vin  ;  treasurer,  George  D.  Smith ;  secre¬ 
tary,  Edward  W.  Scott,  of  Lynch  & 
Scott  Electric,  and  the  following  direc¬ 
tors:  C.  C.  Severin,  G.  W.  Spencer,  C. 
L.  Chamblin,  California  Electric  Con¬ 
struction  Co.,  Tom  Harris,  H.  S.  Tittle 
Co.,  B.  J.  Doherty,  H.  C.  Wilson,  and 
Noble  A.  Wright. 

Full  list  of  committee  appointments  for 
the  Southwestern  Section,  International  As¬ 
sociation  of  Electrical  Inspectors,  was  an¬ 
nounced  recently  by  O.  D.  Butterfield,  of 
Torrance,  Calif.,  president.  Among  the  gen¬ 
eral  committee  chairmen  are  the  following: 
articles  of  association,  H.  G.  Ufer;  Califor¬ 
nia  state  safety  orders,  G.  E.  Kimball;  civil 
service,  O.  K.  Jones;  clearing  house  com¬ 
mittee,  R.  H.  Manahan;  code  coordinating, 

F.  A.  Short;  investigation  of  electrical  fires 
and  accidents,  H.  V.  Dobson;  legislative,  R. 
H.  Manahan;  membership,  N.  J.  Siggins; 
ordinance,  C.  E.  Heise;  Pacific  Coast  Build¬ 
ing  Conference  foint  committee,  Victor  W. 
Hartley;  publicity  and  public  relations, 
William  A.  Cyr.  Annual  meeting  dates 
probably  will  be  Aug.  30-31  and  Sept.  1  at 
l.os  Angeles. 


H.  J.  Chanon,  standing,  recently  from 
Nela  Park  briefed  his  paper  on  cold 
cathode  lighting  for  the  Southern  Cali¬ 
fornia  lES  recently.  Beside  him  are 
L  A.  Rice  and  Urban  Beh,  chairman 

Meetings 

I.  W.  (Ike)  Borda,  of  Okonite  Co.,  was  in¬ 
stalled  as  president  of  the  San  Francisco 
Electric  Club  at  its  Mar.  1  annual  meeting, 
succeeding  Frank  C.  Angle,  Allis  Chalmers 
Co.  Clark  Baker  was  re-elected  secretary- 
treasurer,  Charles  Huyck  of  Graybar  the 
News  Sparks  editor.  New  directors  elected 
were  Huyck,  A1  Meyer  of  Leo  J.  Meyberg 
Co.  and  W.  A.  Cyr,  Electrical  West.  Ar¬ 
thur  Bragg,  General  Electric  Co.,  Hugo 
Becker,  Westinghouse  Electric  &  Mfg.  Co., 
and  N.  R.  Sutherland,  Pacific  Gas  and  Elec¬ 
tric  Co.,  were  holdover  directors,  Sutherland 
filling  out  the  unexpired  term  of  James 
Moulton,  now  lieutenant  commander  in  the 
Navy.  Frank  Angle  becomes  a  director  ex- 
officio.  Committee  chairmen  appointed  by 
Borda  include  Paul  Chapman,  PG  and  E,  at¬ 
tendance;  Willis  Winter,  Westinghouse, 
membership:  Freeman  Scharr,  Bryant  Co., 
program:  Tom  Johnson,  PG  and  E.  pub¬ 
licity;  Dave  E.  Harris,  General  Electric 
Supply  Corn.,  public  policy;  and  M.  M. 
Schnapp,  G-E  Co.,  reception.  The  inaugura¬ 
tion  was  enlivened  by  the  chairmanship  of 
A1  Joy,  past  president,  and  a  skH  relating 
to  the  disposal  as  scrap  of  an  ancient  trophy 
for  membership  won  from  the  Los  Angeles 
Electric  Club  and  recently  made  the  subject 
of  a  contest  on  attendance. 

Instead  of  an  annual  convention  or  even  a 
war  conference  somewhere  in  the  East,  the 
Illuminating  Engineering  Society  has  been 
planning  to  make  its  usual  convention  port¬ 
able  and  take  it  to  various  sections  and  chap¬ 
ters  throughout  the  country  instead.  Plans 
to  have  a  talking  movie  convention  program 
have  been  discussed  by  the  officials  of  the 
organization.  Ideas  for  such  a  program 
were  requested  from  the  Southern  California 
and  San  Francisco  Bay  Cities  sections  and 
the  chapters  at  Portland  and  Seattle. 

G.  Edward  Pendray,  assistant  to  the  presi¬ 
dent  and  general  advertising  manager  of 
Westinghouse  Electric  &  Mfg.  Co..  New 
York,  addressed  the  Los  Angeles  Electric 
Club  Mar.  15.  Author  of  scientific  novels 
and  originator  of  the  “time  capsule”  idea  at 
the  New  York  World’s  Fair,  Pendray  appro¬ 
priately  envisioned  the  future  in  a  talk  titled 
The  Electrical  Industry  Looks  to  Tomorrow. 
A.  J.  Bronold,  Los  Angeles  manager,  was 
chairman  of  the  day. 

Plans  are  under  way  for  the  annual  meet¬ 
ing  of  the  Northwestern  Section,  Interna¬ 
tional  Association  of  Electrical  Inspectors, 
to  be  held  at  New  Washington  Hotel,  Se¬ 


attle,  Aug.  26-27.  Hosts  will  be  the  Electric 
Club  of  Washington,  with  R.  A.  Walker, 
secretary,  in  charge  of  convention  arrange¬ 
ments,  according  to  Fred  D.  Weber,  secre¬ 
tary  of  the  Northwestern  Section. 

Robert  L.  Dearborn,  illuminating  engi¬ 
neer  of  the  Kaiser  Co.,  was  the  Mar.  24 
meeting  speaker  of  the  San  Francisco  Bay 
Cities  Section,  Illuminating  Engineering  So¬ 
ciety,  at  San  Francisco.  He  spoke  on  An 
Approach  to  Maritime  Industrial  Lighting. 
Designer  of  the  lighting  systems  at  the 
Kaiser  shipyards,  he  discussed  the  particular 
problems  connected  with  these  installations. 

Rocky  Mountain  Chapter  of  International 
Association  of  Electrical  Inspectors  held  its 
annual  meeting  Mar.  25-26  at  Albany  Hotel, 
Denver,  Colo.  Among  distinguished  speak¬ 
ers  on  code  subjects  were  Victor  H.  Tousley, 
secretary,  lAEI,  and  Arthur  Abbott,  author 
of  Natioiud  Electrical  Code  Handbook.  Full 
report  of  the  meeting  will  be  given  next 
month. 

How  to  Add  Load  to  an  Overloaded  Feeder 
was  presented  to  the  Electrical  Maintenance 
Engineers  Assn,  of  Southern  California  at 
its  Mar.  17  meeting  by  W.  C.  King,  repre¬ 
senting  Cornell-Duhilier  Corp.  The  other 
speaker  was  Z.  H.  LaPrade,  who  spoke  on 
the  conservation  of  critical  materials.  Presi¬ 
dent  Walter  A.  Smoker  presided. 

Walter  Boland,  manager.  Western  Re¬ 
gion,  receiver  division,  electronics  depart¬ 
ment  of  General  Electric  Co.,  San  Francisco, 
was  speaker  at  the  East  Bay  Electric  Club, 
Oakland,  Mar.  15.  He  showed  a  talking 
movie  Sight-Seeing  at  Home,  depicting  tele¬ 
vision. 

Appointed  to  head  committees  of  the  San 
Diego  Electric  Club  are  the  following: 
Marvin  Musgrove,  program;  Earl  Warren, 
reception;  Ralph  J.  Phillips,  publicity;  G. 
R.  Gray,  finance;  Evan  E.  Shaffer,  member¬ 
ship;  E.  T.  Bailey,  visiting  and  relief; 
William  W.  Powell,  entertainment. 

General  Electric’s  “House  of  Magic”  was 
a  feature  of  the  Mar.  8  meeting  of  the  San 
Francisco  Electric  Club.  An  attraction  at 
the  New  York  and  San  Francisco  fairs,  the 
demonstration  is  touring  the  country  to  show 
at  Army  and  Navy  bases.  San  Francisco 
was  the  start  of  the  tour. 

Electric  Club  of  San  Francisco  heard  how 
the  U.  S.  Engineer  Corps  built  the  Alcan 
highway  through  Canada  to  Alaska  from 

H.  W.  Richardson,  western  editor  of  Engi¬ 
neering  News  Record,  of  Chicago,  at  its 
Mar.  22  meeting. 

Spokane  Section  lES  discussed  conserva¬ 
tion  of  critical  materials  and  manpower  at 
its  Mar.  10  meeting.  Members  representing 
a  cross  section  of  the  electric  industry  told 
how  their  operating  practices  have  been 
changed  to  conform  with  war  conditions. 

Election  of  officers  and  a  lively  discussion 
of  “question  box”  problems  was  scheduled 
for  the  Electrical  Maintenance  Engineers  of 
Northern  California  at  its  Mar.  25  meeting 
in  San  Francisco. 

Dr.  Allen  A.  Stockdale,  a  member  of  the 
speakers’  staff  of  the  National  Association 
of  Manufacturers,  addressed  the  Los  An¬ 
geles  Electric  Club  on  Mar.  1.  His  subject 
was  America  Tomorrow. 

Lighting  developments  in  the  war  program 
was  the  subject  at  the  Mar.  2  meeting  of 
the  Los  Aneeles  lES.  Capt.  Gervaise  S. 
Chittick,  CWS,  was  the  speaker. 
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Panorama 

PCEA  Sponsors 
Conference 

Distributors,  manufacturers' 
representatives  discuss 
wartime  limitations 

Under  the  auspices  of  PCEA,  dis¬ 
tributors  and  manufacturers’  represen¬ 
tatives  in  the  Los  Angeles  area  met 
Mar.  8  to  consider  matters  of  contem¬ 
porary  importance. 

A  valuable  discussion  of  Form 
PDl-X  of  the  War  Production  Board 
was  presented  by  a  WPB  representa¬ 
tive.  He  informed  the  group  that,  al¬ 
though  early  use  of  the  form  may  not 
have  proved  wholly  satisfactory,  the 
processing  of  the  applications  has 
been  speeded  up,  and  use  of  the  form 
now  is  an  effective  means  of  obtaining 
stork  to  serve  non-priority  customers. 

The  desirable  results  obtained  from 
a  meeting  of  dealers  and  distributors 
held  recently  in  West  Los  Angeles 
were  outlined.  The  gathering  proved 
a  valuable  means  of  providing  dealers 
with  an  opportunity  to  discuss  their 
problems  with  distributors.  Likewise, 
distributors  explained  their  policies, 
showing  that  many  of  them  were  made 
necessary  by  government  regulations 
over  which  they  have  no  control.  A 
valuable  mutual  understanding  was 
effected  by  the  meeting. 

The  success  of  this  dealer-distrib¬ 
utor  meeting  led  to  plans  for  others 
to  be  held  in  Southern  California. 
Preliminary  arrangements  have  been 
made  for  one  soon  in  E^gle  Rock  to 
serve  dealers  of  that  area,  including 
Pasadena.  South  Pasadena  and  Glen¬ 
dale. 

Membership  Growing 

Membership  in  PCEIA  for  the  new 
year  is  proceeding  most  satisfactorily. 

Figures  taken  the  forepart  of  Feb¬ 
ruary  show  that  85  companies  have  re¬ 
newed  their  PCEA  memberships  and 
11  new  companies  have  joined.  This 
is  a  better  than  80%  renewal  of  1942 
Class  “A”  company  memberships.  Most 
of  those  not  yet  heard  from  are  re¬ 
quired  to  send  such  matters  east  for  ap¬ 
proval.  It  is  anticipated  that  a  net  gain 
in  Class  “A”  members  will  be  shown 
when  the  campaign  is  completed. 

On  Class  “B”  personal  memberships 
and  Class  “C”  associate  memberships. 


a  more  extended  campaign  of  indi¬ 
vidual  contact  is  necessary,  and  the 
complete  picture  will  not  be  evident 
for  some  time. 

However,  the  membership  commit¬ 
tee  reports  that  a  substantial  number 
of  new  members  are  being  secured — 
probably  enough  to  offset  the  loss  of 
members  to  the  armed  forces. 

1.  W.  Borda,  The  Okonite  Co.,  San 
Francisco,  is  chairman  of  the  member¬ 
ship  committee.  S.  W.  Scarfe,  General 
Electric  Co.,  Los  Angeles,  is  vice- 
chairman.  Each  company  member  has 
a  special  PCEA  representative  to  as¬ 
sist  with  Class  “B”  memberships. 

School  Record  Good 

The  high  sustained  attendance  rec¬ 
ord  at  the  electrical  appliance  repair 
school  sponsored  in  Los  Angeles  by 
PCEA  amazed  local  school  authorities, 
one  of  the  training  school’s  cooperat¬ 
ing  agencies.  This  continued  attend¬ 
ance  indicates  the  large  amount  of  in¬ 
terest  by  students  in  the  free  training 
offered,  and  the  demand  for  such  prac¬ 
tical  instruction. 

Attendance  at  seven  of  the  nine 
classes  was  one  of  the  requirements 
for  certification.  Thirty-four  certifi¬ 
cates  were  awarded  at  the  close  of  the 
training  period. 

On  the  final  night  of  the  class,  there 
was  a  severe  rain  and  wind  storm,  but 
34  persons  were  present. 

Code  Work  Valuable 

California  cities  appreciate  PCEA’s 
help  in  advising  them  of  revisions  to 
the  National  Electrical  Code — this  is 
shown  by  the  large  return  of  cards 
sent  out  with  the  last  mailing  to  check 
interest  in  the  activity.  Post  cards 
were  to  be  returned  if  the  assistance 
was  proving  valuable  and  the  city 
wished  to  continue  receiving  it.  They 
already  have  been  received  in  large 
numbers  (a  60%  response  to  the  mid¬ 
dle  of  February)  and  they  are  con¬ 
tinuing  to  come  in. 

Every  city  with  an  electrical  ordi¬ 
nance  receives  from  PCEA  a  notifica¬ 
tion  of  revisions  to  the  National  Elec¬ 
trical  Code  to  bring  it  into  line  with 
the  strategic  materials  list  of  the  War 
Production  Board.  These  are  mailed 
on  standard  file  cards  containing  a 
statement  of  the  change  and  an  in¬ 
terpretation  of  its  relation  to  the  Elec¬ 
trical  Safety  Orders  of  the  State  of 
California  and  the  Uniform  Electrical 
Code. 


Edited  by  Mary  Sboop 


WHO  AM  I? 

I  was  bom  Feb.  26,  1876,  at 
Eastport,  Maine.  I  attended  Ala¬ 
meda  grammar  and  high  schools, 
and  studied  with  the  Interna¬ 
tional  Correspondence  School. 
My  first  job  was  with  the  Edi¬ 
son  Light  and  Power  Co.  in 
1893,  where  I  took  a  student’s 
four- year  course.  I  worked  with 
the  San  Francisco  Gas  and  Elec¬ 
tric  Co.  and  the  Union  Iron 
Works  before  I  became  asso¬ 
ciated  in  1902  with  the  Century 
Electric  Co.  as  assistant  super¬ 
intendent  of  government  work  at 
San  Diego,  Point  Benito  and 
Honolulu.  From  1907  to  1910  I 
was  superintendent  of  the  Oak¬ 
land  branch  of  the  Century  Elec¬ 
tric  Co.  I  served  two  years  as 
superintendent  of  the  Kimball 
Electric  Co.  before  I  joined  the 
City  of  Oakland  in  1912  as  chief 
electrical  inspector.  In  1939  I 
was  appointed  superintendent  of 
the  city’s  electrical  department, 
the  position  I  now  hold. 

I  am  a  member  of  the  Oak¬ 
land  Electric  Club  and  the  Inter¬ 
national  Association  of  Electri¬ 
cal  Inspectors,  and  am  a  past 
president  of  both  organizations. 
I  am  now  a  member  of  the 
lAEI  executive  council  and  am 
a  past  chairman  of  the  northern 
chapter  of  the  association.  I  am 
an  alternate  member  of  the  elec¬ 
trical  committee  of  the  NFPA. 
Who  am  I? 

I  was  appointed  to  represent 
the  inspectors  association  in 
PCEA,  and  have  been  active  on 
the  code  and  ordinance  commit¬ 
tee,  of  which  I  am  now  chair¬ 
man.  I  am  a  member  of  Masons, 
Shrine  and  Pan-American  Assn. 
My  hobbies  are  gardening,  golf 
and  travel  to  scenic  places.  The 
latter,  of  course,  is  out  for  the 
duration.  I  am  married,  have 
one  child,  reside  in  Oakland  and 
my  name  is:  See  page  112. 


•  Many  PCEA  Members  now  in  the 
service  of  their  country  regard  ELEC¬ 
TRICAL  West  as  a  valuable  means  of 
keeping  in  touch  with  the  industry 
during  their  absence.  A  large  number 
are  taking  advantage  of  the  special 
PCEA  offer  making  the  magazine 
available  at  a  reduced  rate  to  mem¬ 
bers  in  the  service. 
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Thousands  of  tons  of  copper  alone  have  been  saved  by 


./ 


These  phantom  power  lines  are 
the  ones  that  did  not  have  to  be 
built  out  of  critically  needed  cop¬ 
per,  steel,  aluminum,  insulation. 

Carrier  current  made  them 
possible! 

New  power  lines  and  pilot  lines 
are  almost  impossible  to  obtain 
today.  Nor  are  they  necessary,  with 
G-E  carrier  current ! 

Today’s  G-E  carrier-current 
equipment,  backed  by  20  years  of 
research  and  improvement,  is  per¬ 
mitting  existing  power  lines  to  de¬ 
liver  more  kilowatts  for  war  by 
means  of  pilot  relaying,  automatic 


panics,  many  new  war  loads  on 
major  transmission  lines  without 
loss  of  stability  as  loads  go  up. 

The  average  carrier-current  in¬ 
stallation  saves  thousands  of  tons 
of  copper  and  steel  for  every  pound 
of  these  vital  materials  it  uses.  Com¬ 
parable  savings  in  other  materials, 
and  in  critical  wartime  manpower 
for  installation,  maintenance,  and 
patrolling,  are  the  rule ! 

G-E  carrier-current  engineers 
welcome  your  inquiries,  will  be 
glad  to  make  surveys,  recommenda¬ 
tions.  .  .  .  Electronics  Department, 
General  Electric,  Schenectady,  N.  Y. 
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H^here  do 

WAGE  INCREASES 

come  from? 

In  these  days*  when  words  like  '^economics** 
and  ** collective  bargaining”  help  to  obscure  plain 
thinking  on  such  old-fashioned  problems  as  earning 
a  limng  and  asking  for  a  raisCy  it  is  sometimes  hard 
to  remember  that,  underneath  the  chromium  plate 
of  words,  things  work  out  pretty  much  the  same  as 
they  always  have. 

In  the  old  days,  every  plant  and  mine  was  on 
its  own.  Economics  was  visible  to  the  naked  eye. 

You  kept  your  costs  in  line  with  competition,  or 
you  took  immediate  consequences  in  reduced 
sales  and  employment.  Today,  if  wages  are  in¬ 
creased  through  national  wage  agreements,  costs 
go  up  in  an  entire  industry. 

►  To  many  people  that  seems  an  improvement 
on  the  old-fashioned  way,  and  few  stop  to  ask 
where  the  catch  is. 

The  simple  fact  is  that  new  words  cannot  re¬ 
peal  arithmetic.  National  wage  increases,  like  local 
wage  increases,  must  be  paid  for  either  through 
higher  prices  or  through  lower  costs,  resulting 
from  better  equipment  and  more  efficient  methods. 

Waiting  down  the  road  for  the  higher-priced 
industry  is  the  same  fellow  who  used  to  keep  the 
single  plants  in  line  .  .  .  THE  BUYER. 

This  sJvertistmenl  is  available  in  handy  baaklet  farm .  {Lest  than  100  copies  free.  Larger  quantities, 
SJ.SO  per  100;  S  10.00  per  1000). 


★ 

Demanded  Wages 
vs. 

Earned  Wages 


lUfvcry  man  who  must  manage 
other  men  and  women  must 
sooner  or  later  face  the  question 
of  what  attitude  to  take  on  a 
wage  problem. 

Most  management  men,  today 
firmly  believe  that  the  higher  the 
standard  of  living,  the  greater 
the  opportunities  for  themselves 
and  their  business. 


(However,  few  people  realize 
the  difference  between  a  true  in- 
I  crease  in  living  standards  and  a 
flat  demand  for  higher  wages. 

The  management  man  is  often 
forced  to  resist  a  wage  increase 
which  he  knows  will  handicap 
his  plant,  or  his  entire  industry, 
and  therefore,  its  ability  to  pro¬ 
vide  employment. 

I  In  meeting  demands  for  wage 
I  increases  which  are  not  justified 
by  more  efficient  operation,  man¬ 
agement  seldom  has  the  oppor¬ 
tunity  to  defend  its  attitude  to¬ 
ward  real  wages,  based  upon 
increased  efliciency.  If  manage¬ 
ment  does  attempt  an  explana¬ 
tion,  its  arguments  are  often  dis¬ 
counted. 

To  help  give  both  public  and 
government  a  clearer  understand¬ 
ing  of  the  difference  between  a 
demanded  wage  and  an  earned 
wage,  McGraw-Hill  has  pub¬ 
lished  the  advertisement  repro¬ 
duced  here,  in  Washington,  New 
York  and  Chicago  newspapers. 

I  hoi>e  you  will  read  this  en¬ 
tire  newspaper  advertisement 
carefully.  Then,  I  will  appreciate 
it  if  you  will  write  me  aud  let  me 
have  your  comments.  If  you 
want  reprints  for  your  friends, 
ril  be  glad  to  see  that  they  are 
supplied. 


% 
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Where  do  wage  increases  come  from?  (cont’d) 


The  consumer  always  corrects  high  prices  in 
the  long  run.  Just  as  the  high-priced  individual 
plant  lost  business  in  simpler  days,  so  the  high- 
priced  industry  loses  business  today. 

If  coal,  for  instance,  gets  too  high-priced  in 
war,  buyers  will  turn  to  other  sources  of  heat  and 
energy  when  they  have  the  opportunity. 

►  This  will  happen  in  the  case  of  a  customer  here 
and  a  customer  there,  but  the  total  will  pile  up 
jntil  the  miners  find  themselves  with  high  hourly 
wages,  but  without  enough  market  for  their  prod¬ 
uct  to  keep  them  steadily  employed. 

This  has  happened  before,  where  men  have 
tried  to  lift  themselves  by  a  strong  pull  on  their 
political  bootstraps. 

How  can  people  live  better? 

It  ought  to  be  clear  to  Americans,  of  all  people  on 
earth,  that  better  living  comes  only  through  doing 
things  better. 

It  does  no  good  to  have  more  dollars  in  the  pay 
envelope,  if  those  dollars  are  going  to  raise  prices. 
Higher  prices  make  buyers  look  for  a  substitute 
for  the  things  you  produce.  If  the  things  you  make 
don’t  sell,  you  live  poorer,  no  matter  what  your 
hourly  rate  of  pay. 

That  made  sense  when  we  were  a  little  coun¬ 
try.  Doesn’t  it  still  make  sense? 

^  Let’s  take  coal,  again,  as  an  example.  People 
can  pay  more  for  coal  (thus  allowing  more  for  real 
wages)  every  time  somebody  invents  a  way  to 
make  each  ton  of  coal  produce  more  heat.  The 
energy  is  in  the  coal.  All  we  need  for  better  living 
for  coal  miners  is  constant  improvement  in  ma¬ 
chines  for  getting  heat  out  of  coal. 

— OR,  miners  can  earn  higher  wages  at  the  same 
price  for  coal  every  time  somebody  invents  a  ma¬ 
chine  for  getting  out  more  coal  per  miner. 

Those  two  things — a  better  product,  or  the 
same  product  for  less  money — have  been  the 
secret  of  our  better  living.  They  always  will  be 
the  secret.  Any  wages  that  are  increased  without 
them  are  a  burden  on  every  buyer. 

In  mining,  as  in  all  industry,  the  only  way  to 
get  better  living  is  to  continue  to  use  the  old- 
fashioned  recipe  that  has  made  America  great. 

Here  is  the  recipe  for  better  living,  in  mining 
and  in  all  industry: 


1.  Constantly  improve  the  equipment  avail¬ 
able  for  the  worker. 

2.  Use  the  lowered  costs  thus  produced  to 

(a)  lower  prices  to  consumers 

(b)  raise  wages 

(c)  provide  incentives  for  invention,  lea¬ 
dership  and  investment 

(d)  lay  aside  ’’Seed  Money”  that  can  be 
used  to  start  over  again  at  item  1. 

**Seed~Money**  produces  better  living 

America  has  always  been  an  inventor  nation. 
Throughout  the  years,  most  of  the  profits  of  busi¬ 
ness  have  been  used  to  buy  inventions  ...  better 
machines,  more  efficient  factories,  research  for 
better  products.  We  call  profit  that  is  ’’plowed 
back”  into  business  ’’Seed  Money.”  Through 
Seed  Money,  products  are  constantly  improved, 
making  possible  lower  prices  and  higher  wages. 

Did  you  know  that  this  process  of  putting 
aside  Seed  Money  has  been  almost  entirely  elimi¬ 
nated  by  our  tax  law? 

►  Congress,  in  properly  shutting  the  door  on 
wartime  profiteers,  wrote  the  Excess  Profits  Law 
in  such  a  manner  that  it  also  takes  away  most  o£ 
the  Seed  Money  of  business. 

Industry  must  have  Seed  Money  to  continue 
the  work  of  making  better  products  available  at 
lower  costs,  to  create  more  jobs  and  pay  higher 
real  wages.  The  Excess  Profits  Law  must  be 
changed  if  we  are  to  provide  Seed  Money  for 
making  post-war  jobs.  If  you  think  so,  too,  ask 
your  Congressman  to  review  this  law  and  all  laws 
— with  this  principle  in  mind: 

‘  ^Industrial  Progress  is  the  Basis  of  all  Good  Living*  ’ . 


THE  McGRAW-HILL  NETWORK 
OF  INDUSTRIAL  COMMUNICATION 

22  publications,  which  gather  "war-news”  from  the  "war- 
production-front”  through  a  staff  of  153  editors  and  725  engineer- 
correspondents  ...  More  than  1,500,000  executives,  designers, 
production  men  and  distributors  use  the  editorial  and  advertising 
pages  of  these  magazines  to  exchange  ideas  on  war-productioa 
problems. 

McGRAW-HILL  BOOKS 

Publishers  of  technical,  engineering  and  business  books  for 
colleges,  schools,  and  for  business  and  industrial  use. 


McGRAW-HILL 

PUBLISHING  COMPANY,  INC.  .  .  .  BOOK  COMPANY,  INC. 

330  WEST  42nd  STREET,  NEW  YORK 
THE  McGRAW-HILL  NETWORK  OF  INDUSTRIAL  COMMUNICATION: 

American  Nlftchmist  *  Aviation  *  Bus  Transportation  •  BusinessWeek  •  Coal  Age  •  Chemical  &  Metallurgical  Engineering  *  Construction  Methods  •  Blectrieal 
Contracting  •  Electrical  Merchandising  •  Electrical  West  •  Electrical  World  •  Electronics  •  Engineering  &  Mining  Journal  •  E.  AM,  J.  Metal  and  Mineral  Markets 
EagineeringNews-Record  •  Factory  Management  A  Maintenance  •  Food  Industries  •  MillSupplies  •  Power  •  Product  Engineering  •Textile  World  •  Wholesaler'a 
Sale<;nian  •  Affiliated  with  Business  Publishers  International  Corporation,  publishers  of  Business  andTechnical  Magazines  for  L4itia  America,and  Overseas  Circulation* 
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of  the  industry. 


COMMIHEE  WILL  STUDY 
COLORADO  POWER  BILL 

After  one  of  the  stormiest  sessions 
in  history,  Colorado’s  Thirty-fourth 
General  Assembly  consigned  the  State 
Power  Authority  measure  to  an  in¬ 
terim  committee,  for  study  and  recom¬ 
mendations  to  the  1945  legislature. 
On  all  other  issues,  the  legislators 
agreed,  or  were  in  such  complete  dis¬ 
agreement  that  controversial  bills  died 
in  committee.  The  proposed  Colorado 
Power  Authority,  to  authorize  the 
state  to  purchase  any  electric  or  gas 
utilities  offered  for  sale  within  the 
state  (a  program  to  buy  Public  Ser¬ 
vice  Co.  of  Colorado,  and  other  hold¬ 
ing-company-owned  concerns)  was  too 
strongly  sponsored  to  die,  but  too 
weak  to  risk  a  test  vote  on  second 
reading. 

The  interim  committee  was  author¬ 
ized  to  investigate  every  phase  of  the 
plan  to  establish  the  state  as  an  opera¬ 
tor  of  electric  utilities,  under  a  nine- 
man  commission.  While  gas  manufac¬ 
turing  and  distribution  was  one  factor 
in  the  projected  bill,  it  was  of  such 
minor  importance  as  to  have  been 
negligible.  All  information  possible  is 
to  be  obtained  by  the  interim  commit¬ 
tee  from  the  Securities  and  Exchange 
Commission,  and,  if  conditions  war¬ 
rant,  the  governor  will  be  requested 
to  call  an  extraordinary  session  of  the 
legislature;  this  proviso  suggests  that 
the  assembly  still  might  act  favorably 
on  the  Power  Authoritv  if  the  SEC 
should,  under  the  holding  company 
“death  sentence,”  take  action  to  for¬ 
cibly  sever  Public  Service  Co.  of 
Colorado  from  the  parent  Cities  Ser¬ 
vice  Co.  On  one  point  only  were  state 
representatives  and  senators  in  accord : 
Rather  than  see  the  federal  govern¬ 
ment  take  over  Public  Service  Co.,  the 
state  would  do  so  through  the  measure 
introduced  in  January,  adopting  safe¬ 
guards  to  insure  against  certain  objec¬ 
tionable  features. 

Regardless  of  the  Colorado  Power 
Authority’s  ultimate  destiny,  observers 
believe  definite  harm  has  been  done 
to  the  cause  of  private  ownership  of 
public  utilities.  Predictions  of  dras¬ 
tically  lowered  rates,  plus  the  basic 
promise  that  some  $2,000,000  now 
paid  annually  in  federal  taxes  by 
Public  Service  Co.,  will  accrue  to  tbe 
state,  have  created  widespread  opinion 
that  “rates  are  too  high”;  and  divi¬ 
sion  of  sentiment  by  utilities  officials 
— some  of  whom  bitterly  opposed  the 
power  bill,  while  their  associates 


stanchly  favored  it  —  strengthen  the 
united  front  maintained  by  those  fa¬ 
voring  state  socialism. 

Determining  factor  in  the  legisla¬ 
ture’s  decision  to  table  action  —  and, 
at  the  same  time,  not  kill  the  bill  — 
was  a  message  from  the  Securities 
and  Exchange  Commission  asserting 
it  “has  no  present  intention”  to  seize 
Public  Service  Co.  for  failure  to  di¬ 
vorce  itself  from  Cities  Service  Co., 
pointing  out  that  Cities  Service  Co. 
will  have  one  year  to  divest  itself  of 
the  operating  unit  after  final  action 
by  SEC;  that  an  appeal  to  the  courts 
can  be  made,  and,  anyhow,  there  is 
a  move  in  Congress  to  nullify  the 
“death  sentence.” 

Legislature  Acts  to  Impose 
State  Tax  on  Bonneville 

Both  houses  of  the  Oregon  legisla¬ 
ture  have  memorialized  Congress  in  an 
effort  to  impose  upon  the  tax  exempt 
Bonneville  power  properties  in  Ore¬ 
gon  and  Washington  the  same  type  of 
payments  to  local  governments  in  lieu 
of  taxes  as  are  imposed  upon  the  TVA 
and  Boulder  Dam. 

Public  attention  was  recently  drawn 
to  the  tax  exempt  character  of  the 
Bonneville  utility  when  it  was  found 
that  funds  for  operation  of  a  school 
at  the  Bonneville  dam  was  totally  in¬ 
adequate.  This  resulted  in  the  legisla¬ 
tive  action. 

Properties  Not  for  Sale, 

Utility  President  Says 

Proposals  that  the  city  of  Albu¬ 
querque,  N.  M.,  embark  upon  munici¬ 
pal  operation  of  its  gas  and  electric 
utilities  has  brought  forth  a  statement 
from  Albert  Prager,  president  of  the 
Albuquerque  Gas  &  Electric  Co.,  that 
the  company’s  properties  are  not  for 
sale.  A  proposition  involving  ultimate 
purchase  had  been  made  to  the  city 
commissioners  by  E.  F.  Hutton  &  Co., 
in  a  proposed  contract  in  which  the 
bonding  house  would  act  as  negotiator 
for  a  fixed  fee. 

The  Hutton  proposal  was  based  on 
the  belief  that  the  SEC  would  order 
dissolution  of  the  Federal  Light  & 
Traction  Co.,  holding  company  for 
the  Albuquerque  utility,  although  no 
SEC  hearing  looking  toward  that  end 
has  been  set.  The  proposed  contract 
designates  that  the  brokerage  firm 
would  act  as  intermediary  in  any  pur¬ 
chase  negotiations,  furnishing  engi¬ 
neering,  auditing  and  legal  ser\dces. 
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FPC  GRANTS  HEARING 
ON  "CARRIER”  ORDER 

The  Federal  Power  Commission  last 
month  announced  its  willingness  to 
grant  Washington  Water  Power  Co.’s 
request  for  a  hearing  reviewing  FPC’s 
order  directing  the  utility  to  act  as  a 
“carrier”  for  Bonneville  Power  Ad¬ 
ministration  energy  to  an  Army  hos¬ 
pital  and  Army  pumping  plant  near 
Spokane,  in  the  company’s  service 
area.  In  announcing  its  decision,  how¬ 
ever,  FPC  asserted  that  it  considered 
a  hearing  unnecessary  and  involving 
“unnecessary  expense.” 

FPC’s  “carrier”  order  was  the  first 
exercise  by  the  agency  of  the  Presi¬ 
dential  directive  arming  the  commis¬ 
sion  with  authority  to  see  that  the  gov¬ 
ernment  obtains  the  “cheapest”  source 
of  energy  for  war  needs.  Kinsey  M. 
Robinson,  company  president,  ap¬ 
pealed  for  a  hearing  on  the  grounds 
that  the  load  involved  is  not  larger 
than  the  “reasonable  minimum”  speci¬ 
fied  by  the  President,  that  Washington 
Water  Power  was  buying  only  a  por¬ 
tion  of  the  energy  needed  to  serve  the 
load  and  that,  considering  the  com¬ 
pany’s  taxes,  its  rate  actually  was 
cheaper  than  Bonneville’s. 

The  commission’s  reply,  granting  a 
hearing  while  in  effect  serving  notice 
that  a  hearing  wouldn’t  alter  its  de¬ 
cision,  asserted  that  the  company  has 
inadequate  dependable  capacity  for 
1943  loads  while  Bonneville  has  sur¬ 
plus  capacity.  Neither  the  “reasonable 
minimum”  nor  the  tax  points  raised 
by  Robinson  are  mentioned  in  the 
commission’s  reply. 

Two  Cities  Eye  Purchase 
Of  El  Pasco  System 

Both  El  Paso,  Tex.,  and  Las  Cruces, 
N.  M.,  are  contemplating  purchase  of 
portions  of  the  El  Paso  Electric  Co. 
system  if  the  death  penalty  clause  of 
the  holding  company  act  is  enforced 
against  Engineers  Public  Service  Co. 

The  Las  Cruces  city  council  has 
authorized  the  issuance  of  $1,250,000 
of  revenue  bonds  for  purchase  of  the 
Messilla  Valley  division  of  the  El 
Paso  utility.  The  El  Paso  city  council 
has  retained  Union  Securities,  Inc.  of 
New  York,  to  act  as  negotiator  in  any 
purchase  proceedings.  The  security  or¬ 
ganization  is  to  receive  1.1%  of  the 
purchase  price  and  in  return  would 
bear  the  expense  of  surveys,  engineer¬ 
ing  and  fiscal  reports  preliminary  to 
the  purchase. 
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ELECTROMASTER’S 
MARINE  MASTER 
LINE 


§^^hen  your  specifications 
say  “Electromaster  or  equal”  you  automatically 
assure  yourself  the  best  in  electric  cooking. 

Electromaster  heavy  duty  equipment  is  designed 
correctly,  easily  installed  and  serviced,  built  to 
take  it.  Pioneer  methods  of  straight  line  electric 
range  production  insure  prompt  delivery  at  a 
^  sensible  price. 

Electromaster’s  frank  challenge  to  “Compare — 
and  choose”  is  worth  accepting.  Shall  we  send  the 
data  you  need  to  make  this  comparison?  Ask  for 
complete  catalog. 


H  301A 
(with  backshelf) 
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Whether  you  are  lighting  to  protect  a  war 
plant  or  to  increase  safety  and  visibility 
on  a  street  or  highway,  you'll  find  the  L-M 
Prismalite  all  ways  the  right  luminaire 
.  .  .  for  all  outdoor  overhead  lighting. 


R  GHT 


PERFORMANCE 


light  reflection  the  Prismalite  is  the  only 
outdoor  luminaire  using  the  glass  prism— the 
most  exact  means  known  to  science  for  con- 
g  the  direction  of  light.  From  a 
concealed  light  source  the  Prismalite  distrib¬ 
utes  the  light  over  a  wide  area  .  .  .  pro¬ 
duces  maximum  visibility,  minimum  glare. 


R  GHT 


N 


PERMANENCE 


The  Prismalite  retains  its  original  high  light¬ 
ing  efficiency  for  life.  Its  glass  prism  reflecting 
surface  is  utterly  free  from  the  mechanical  and 
thermal  deterioration  which  gradually  decrease 
the  efficiency  of  other  types  of  reflectors. 


can  easily  adapt  the  Prismalite  to  many 
different  installations.  A  clear  glass  globe  is 
easily  interchangeable  with  three  types  of 
assymetric  refractors  which  re-direct  the  light 
from  a  luminaire  to  a  certain  desired  area.  A 
variety  of  interchangeable  hoods  and  brackets 
are  available  for  every  mounting  requirement. 


Get  full  information  from  your  L-Al  Fieli 
Engineer  or  nearest  L-M  Office,  or  write  to  Lin 
Material  Co.,  802  N.  8th  St.,  Milwaukee,  Wis. 
for  your  copy  of  the  L-M  Prismalite  Bulletin 


The  Prismalite  is  furnished  with  several  types 
of  glassware  holders  all  of  which  effectively 
seal  out  moisture  and  dirt,  yet  permit  replacing 
of  glassware  in  the  field.  The  glass  prism  reflec¬ 
tor  is  well  protected  by  the  steel  outer  housing, 
yet  can  be  easily  removed  and  placed  in  a  new 
housing.  And  you  can  safely  clean  the  Prismalite 
reflector  with  Go-Corro,  or  a  similar  cleanser. 


The  L-M  Prismalite  Luminaire  with  its  clear 
glass  prism  reflector  ties  up  no  copper  or 
other  critical  material  needed  for  Victory. 
Remember,  too,  that  you  replace  Prismalite 
glassware  in  the  field.  No  need  to  maintain 
a  reserve  stock  of  luminaires  to  replace 
those  which  must  be  factory  repaired. 
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legal  BAniES  FEATURE 
SEC  HEARING  IN  OREGON 

For  20  days  in  late  February  and 
early  March,  seven  squads  of  attor¬ 
neys  battled  over  Portland  Electric 
Power  Co.’s  tanp;led  financial  situa¬ 
tion  before  the  SEC  in  Portland,  Ore. 
The  hearing,  which  was  continued  from 
that  held  in  Philadelphia  last  Novem¬ 
ber,  was  conducted  by  Examiner  Wil¬ 
liam  W.  Swift.  The  purpose  was  to 
determine  the  feasibility  of  the  bank¬ 
ruptcy  reorganization  plan  presented 
by  Thomas  W.  Delzell  and  R.  L. 
Clark,  independent  trustees,  to  the 
Federal  District  Court  in  Portland  last 
fall.  A  recess  was  taken  on  Mar.  10, 
“to  be  continued  at  the  call  of  the 
commission,”  which  unofficially  indi¬ 
cated  it  might  be  reconvened  in  May. 

Much  of  the  3.000  pages  of  tran¬ 
script  taken  in  the  20  days  was  con- 
!  sumed  with  legal  battles  among  the 
'  seven  groups  of  attorneys.  Beside  the 
commission  and  the  independent  trus¬ 
tees  the  following  intervenors  were 
represented  by  attorneys:  the  bond 
holders,  the  stockholders,  the  Bonne¬ 
ville  Administration,  Oregon  Public 
Utilities  Commissioner,  and  the  Guar¬ 
anty  Trust  Co.  of  New  York. 

One  of  the  principal  points  of  con¬ 
tention  was  whether  or  not  the  with¬ 
holding  of  a  long-term  contract  for 
power  with  Portland  Electric  Power 
Co.’s  chief  subsidiary,  Portland  Gen¬ 
eral  Electric  Co.,  by  the  Bonneville 
Administration  tended  to  depress  the 
value  of  the  company,  and  further, 
whether  Bonneville  had  legal  right  to 
withhold  such  a  contract  under  the 
Bonneville  Act.  The  independent  trus¬ 
tees  and  the  stockholders  claimed  that 
Bonneville  Administrator,  Dr.  Paul  J. 
Raver,  had  gone  beyond  his  legal  au¬ 
thority  in  refusing  a  long-term  con¬ 
tract  to  Portland  General  Electric  Co. 
unless  the  company  agreed  to  sell  its 
Woodburn,  Ore.,  and  Vancouver, 
Wash.,  properties  to  the  city  of  Wood- 
hum  and  Clark  County  PUD  respec¬ 
tively.  The  lack  of  this  contract  had 
an  unfavorable  bearing  on  the  com¬ 
pany’s  valuation,  it  was  contended. 

Very  little  of  Dr.  Raver’s  direct  or 
cross  examination  testimony,  adduced 
in  two  days  on  the  stand  was  allowed 
in  the  record.  Much  of  it  was  stricken 
by  the  examiner  as  irrelevant,  or 
could  not  be  fully  clarified  because 
of  objections  from  his  own  and  SEC 
attorneys.  At  one  point  Dr.  Raver  ad¬ 
mitted  that  Woodburn  and  Clark 
County  PUD  had  the  avenue  of  con¬ 
demnation  open  to  them  but  that  PGE 
was  morally  obligated  to  sell  to  them 
f  by  negotiation,  with  Bonneville  as 

negotiator. 


As  an  example  of  the  legal  ob¬ 
stacles  with  which  attorneys  labored, 
one  entire  morning  was  consumed  in 
an  attempt  to  get  a  clear  cut  answer 
from  Dr.  Raver  on  one  question.  That 
question  was,  as  originally  stated, 
“Where  in  the  Bonneville  Administra¬ 
tion  Act  do  you  find  authority  to 
withhold  a  long-term  power  contract 
from  PGE  unless  an  option  to  pur¬ 
chase  the  company’s  Woodburn  and 
Clark  County  properties  accompanies 
that  contract?”  The  question  was  ap¬ 
proached  from  a  dozen  different 
angles,  but  each  attempted  response 
was  cut  off  by  objections  alternately 
from  SEC  counsel,  Harlow  B.  Lester, 
and  Bonneville  counsel,  C.  G.  David¬ 
son. 

Petition  to  the  SEC  by  Harry 
Beckett,  attorney  for  PEPCO  stock¬ 
holders,  to  force  Dr.  Raver  to  produce 
all  his  records  relating  to  negotiations 
for  a  contract  with  Portland  General 
Electric  Co.  and  to  the  promotion 
of  public  power  by  Bonneville  was 
denied  by  wire  from  the  SEC  in  Phil¬ 
adelphia  during  the  hearing. 

A  suit  filed  by  the  independent 
trustees  against  the  Bonneville  Ad¬ 
ministrator  is  designed  to  break  the 
stalemate  reached  at  the  hearing  on 
these  points.  In  this  suit  the  plaintiff 
asks  court  judgment  as  follows:  “That 
the  PGE  is  entitled  to  a  Bonneville 
power  contract  without  selling  Van¬ 
couver  or  Woodburn  properties  as  a 
condition  of  obtaining  the  contract; 
that  Raver  is  without  power  to  en¬ 
force  any  so-called  moral  obligation 
of  PGE  as  a  condition  of  granting  it 
a  contract;  that  Raver  is  without 
power  to  enforce  any  conditions  not 
expressed  in  the  schedules  of  the  Ad¬ 
ministrator  approved  by  the  Federal 
Power  Commission  as  a  condition  of 
the  purchase  of  power  by  the  PGE.” 

Utah  Power  &  Light  Asks 
Dissolution  of  Subsidiaries 

Formal  action  for  the  dissolution 
of  the  Utah  Light  &  Traction  Co.  and 
the  Western  Colorado  Power  Co.,  sub¬ 
sidiaries  of  the  Utah  Power  &  Light 
Co.,  has  been  taken  by  the  parent  com- 
|)any  in  a  proposal  filed  with  the  SEC 
in  Philadelphia. 

Under  the  plan  LItah  P&L  will  as¬ 
sume  the  liabilities  and  cancel  the 
capital  stock  of  the  two  subsidiaries 
upon  transfer  of  their  assets.  The  com¬ 
pany  proposes  to  issue  $37,000,000  of 
first  mortgage  bonds  due  1973,  and 
$7,000,000  of  general  mortgage  bonds 
due  1958,  with  which  to  retire  $32,- 
375,000  of  outstanding  Utah  P&L 
bonds  due  1944,  and  $11,849,000  of 
Utah  Light  &  Traction  bonds  due 
1944. 


COURT  VOIDS  EMERGENCY 
CLAUSE  IN  POWER  BILL 

Initiative  No.  12,  Grange-sponsored 
act  granting  extensive  powers  to  PUDs 
to  organize  “super”  combines  to  take 
over  whole  utility  systems,  passed  by 
the  Washington  state  legislature  as  an 
emergency  measure,  will  be  referred 
to  the  people  for  vote  in  the  1944 
election  as  a  result  of  a  unanimous 
decision  of  the  Washington  State  Su¬ 
preme  Court. 

The  court  voided  the  emergency 
clause  on  constitutional  grounds,  thus 
giving  the  relators  in  the  case  90  days 
in  which  to  secure  the  30,000  signa¬ 
tures  necessary  to  refer  the  measure 
to  the  people  in  1944.  Relators  were 
Kinsey  M.  Robinson,  president,  and 
J.  E.  E.  Royer,  vice-president  and 
general  manager,  Washington  Water 
Power  Co.,  and  Joseph  E.  Hall  and 
L.  J.  Bunting,  attorneys. 

No.  12  was  brought  before  the  leg¬ 
islature  by  initiative  under  a  process 
which  prevented  any  amendments.  It 
incorporated  an  emergency  clause 
which  made  it  effective  immediately. 
Upon  passage  of  the  act  an  attempt 
was  made  to  have  the  Washington  Sec¬ 
retary  of  State  certify  a  referendum, 
which  was  refused  on  the  grounds  that 
the  emergency  clause  precluded  such 
action.  Application  for  a  writ  of  man¬ 
damus  to  force  acceptance  of  the  ref¬ 
erendum  was  made,  in  which  the 
emergency  phase  was  attacked. 

In  granting  the  writ  the  state  su¬ 
preme  court  said: 

“We  have  no  hesitancy  in  saying 
that  the  act  is  not  necessary  to  the 
preservation  of  the  public  peace  nor 
of  the  public  health  nor  of  the  public 
safety.  It  is  not  an  exercise  of  the 
police  power.  Nor,  by  any  fair  infer¬ 
ence,  can  it  be  said  to  be  in  support 
of  the  state  government  and  its  in¬ 
stitutions.  .  .  . 

“To  uphold  a  legislative  declara¬ 
tion  of  emergency  such  as  this  would 
destroy  the  referendum  and  would 
permit  the  legislature,  or  a  group  of 
electors  barely  sufficient  to  invoke  the 
initiative,  to  impose  its  will  upon  the 
majority  in  any  instance  where  it  is 
seen  fit  to  attach  to  an  act  a  declara¬ 
tion  of  emergency.” 

The  court  made  the  writ  peremp¬ 
tory,  thus  precluding  appeal  or  fur¬ 
ther  court  action. 

The  utility  officials  who  proposed 
the  initiative  have  until  June  9  to 
secure  the  necessary  30,000  valid  sig¬ 
natures.  If  the  referendum  move  suc¬ 
ceeds  in  placing  the  measure  before 
the  people  in  1944,  the  bill  becomes 
frozen  and  any  attempts  to  form  the 
PUD  combines  are  prevented. 
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SEC  APPROVES  UTILITY 
RECAPITALIZATION  PLAN 

Puget  Sound  Power  &  Light  Co., 
Seattle,  has  received  SEC  approval  of 
its  $58,500,000  recapitalization  pro¬ 
gram,  it  was  announced  recently  h) 
Frank  McLaughlin,  president  of  the 
utility.  Under  the  new  program,  com¬ 
mon  stockholders  will  turn  over  vot¬ 
ing  control  in  the  company  to  holders 
of  present  $5  prior  preference  and  $6 
preferred  stock. 

The  recapitalization  plan  was  filed 
with  the  commission  by  Engineers 
Public  Service  Co.,  Puget  Sound’s 
parent  company  and  major  holder  of 
the  common  stock,  in  conformance 
with  an  SEC  order  to  dispose  of  its 
interest  in  the  utility  and  thus  comply 
with  the  public  utility  holding  com¬ 
pany  act  of  1935. 

To  be  opened  Mar.  29  were  bids  for 
$52,000,000  of  first  mortgage  bonds 
of  a  series  to  be  due  in  December 
1972.  The  money  will  be  used  to  re¬ 
finance  at  lower  interest  rates  the  com¬ 
pany’s  debt  securities. 

According  to  McLaughlin,  redis¬ 
tribution  of  equity  ownership  in  the 
company  will  be  accomplished  under 
the  plan  as  follows: 

1.  Holders  of  the  existing  prior 
preference  stock  will  receive  an  addi¬ 
tional  one-fourth  share  of  prior  pref¬ 
erence  for  each  share  now  held,  plus 
$2.50  in  cash. 

2.  Holders  of  the  existing  preferred 
stock  will  receive  1-3.5  shares  of  new 
common  stock  for  each  share  of  pre¬ 
ferred  stock  held. 

3.  Holders  of  the  existing  common 
stock  (99.3%)  owned  by  Engineers 
Public  Service  Co.,  will  receive  one 
share  of  new  common  stock  for  each 
100  shares  of  old  common  stock. 

Operating  Expenses  Up.  Net 
Income  Down.  Utility  Reports 

Net  income  of  Southern  California 
Edison  Co.  in  1942  dropped  more 
than  20%  below  the  corresponding 
figure  in  1941,  it  was  reported  by 
President  Harry  J.  Bauer.  Net  income 
for  1942  was  $10,017,487. 

Gross  revenue  increased  9.4%  to 
$53,708,041.  Operating  expenses  ex¬ 
clusive  of  taxes  and  depreciation, 
amounted  to  $13,074,544,  a  gain  of 
$1,378,072  over  the  1941  figure. 
Taxes,  which  were  29.9%  of  gross 
revenue  for  the  year,  increased  $4.- 
809,382  to  a  total  of  $16,051,938. 

Preferred  stock  dividends  totaled 
$5,023,277,  leaving  a  balance  avail¬ 
able  for  common  stock  of  $4,994,210, 
equal  to  $1.57  per  share  of  common 
stock  outstanding. 
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STilli3^©.NDUCTORS 


^rapo 

STEEL  CONDUCTOR! 


I  IME-TESTED  Qrapo  Steel  Conductors  are  "made  to  order”  for  the  rural 
extensions  authorized  by  WPB’s  Supplementary  Utilities  Order  U-l-c.  For 
these  high-strength  steel  conductors,  with  their  superior  60-cycle  alternating-i 
current  properties,  have  proved  their  efficiency,  de-] 
pendability  and  economy  in  rural  service  all  over  the 
country  for  the  last  seven  years. 

Gfapo  l-ITC-130  Steel  Conductor,  in  the  No.  6  B.W.G.  Stranded 
(3-wire)  type  adopted  for  these  extensions,  is  available  through 
Graybar  Electric  Company,  Inc.,  Distributors.  Ask  the  Graybar  re- 
presentative  or  contact  the  nearest  Graybar  branch  office! 

WRITE  FOR  NEW  ENGINEERING  A\ANUAL  containing  com- 
\  plete  technical  information  on  &rapo  Steel  Conductors,  including 
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WMthcrproef,  dust-tight  and  ax- 
plosien-rasisting  •neleturas  or* 
ovailobl*  with  ratings  up  to  200 
omp*r«t.  Dust-tight  switches  ap- 
provtd  for  Class  11,  Group  G  hoz- 
ordous  locations.  Explosion-rosisting 
enclosures  approved  for  Class  1, 
Group  D  hazardous  location. 


General  Purpose  Switches  (Type|^ 
D)  are  quick  break  only  in  capacities  1^ 
from  60  to  600  amperes  inclusive. 
Thirty-ampere  (and  rain-tight) 
switches  are  not  quick  break.  Made 
with  7,  3  and  4  pole  and  2,  3,  4 
and  5-wire  s/n  systems.  230  volt 
A.C.  and  250  volt  D.C. 


Type  A  Switches  with  visible  blades. 
Quick  make,  quick  break  and  inter¬ 
locked  cover;  rated  from  30  to  2400 
amperes,  up  to  600  volts.  Horse¬ 
power  rated.  Fusible  and  not  fusible. 
2,  3  and  4  poles  and  3,  4  and  5- 
wire,  solid  neutral. 


Blue  Label  Line-Type  D  Switches 
are  compact,  employing  a  rotary, 
type  of  blade  construction.  Mode  for  j 
2  pole  and  2-wire  and  3-wire,  230 
volt  A.C.-250  volt  D.C.  systems. 
Avoilable  for  30  to  60  ampere  fus¬ 
ings.  Front  operated. 
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Type  A  Switches  with  concealed 
blades.  Quick  make,  quick  break 
and  interlocked  cover.  Design  per¬ 
mits  smaller  boxes  with  plenty  of 
wiring  space.  Up  to  200  amperes, 
600  volts.  H.P.  rated.  Made  in  2  and 
3  pole,  3  and  4-wire  solid  neutral. 


Manual  Motor  Starters  are  avail¬ 
able  up  to  60  amperes,  575  volts 
A.C.  horsepower  rated.  Auxiliary 
blades  shunt  running  fuses  when  ap¬ 
erating  handle  is  moved  to  starting 
position.  Releasing  handle  automati¬ 
cally  moves  blades  to  running  posi¬ 
tion  with  fuses  in  circuit. 


Type  C  Industrial  Safety  Switches 
are  quick  make  and  quick  break. 
Made  up  to  and  including  600  am¬ 
peres,  600  volt.  Fusible  and  not 
fusible.  Horsepower  rated.  2,  3  and 
4  poles,  and  3,  4  and  5-wire  solid 
neutral.  Also  available  in  rain-tight 
enclosures. 


[Double  Throw  Switches.  Made  in 
'  sheet  steel  or  explosion-resisting  en¬ 
closures,  approved  for  Class  1,  Group 
D  hazardous  locations.  Interlocked 
covers  and  quick  make  and  quick 
break  mechanism  in  sheet  steel  en¬ 
closures. 


CALL  IN  A  SQUARE  D  FIELD  ENGINEER 

li  you  have  a  problem  which  involves  electrical 
control  or  distribution,  you're  welcome  to  the 
counsel  of  the  nearest  Square  D  Field  Engineer. 
He  is  in  constant  contact  with  plants  of  every  kind 
and  size.  He  studies  methods  and  applications 
with  the  idea  of  simplifying  new  jobs  or  doing 
old  ones  better. 

There  are  Field  Engineers  in  Square  D  branch 
offices  in  52  principal  United  States  and  Canadian 
cities.  Their  services  are  dedicated  to  solving 
industry's  war  and  postwar  electrical  problems. 


SQUARE  D's  unusually  complete  line  of  safety 
switches  covers  five  divisions:  /.  Heavy  Duty 
Industrial  Type  A.  Intermediate  Industrial  Duty 
Type  C.  3.  General  Purpose  (Type  D).  Double 
Throw  Switches.  5.  Manual  Motor  Starters. 

The  predominance  of  Square  D  switches  through¬ 
out  industry  speaks  volumes  for  their  performance. 


SqUHRE  □  CDMPHNY 

L05  RNGELEB  -  DETROIT-  MILWRUKEE 

KOLLSMON  INSTRUMENT  DIVISION,  ELMHURST.  NEW  YORK 
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Look  at  ^  4  types  of 

GRAPHIC  LAMICOID 

when  specifying  or  designing 
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SEC  CHARGES  UTILITY 
WITH  LAW  VIOLATION 

A  civil  complaint  filed  in  the  fed¬ 
eral  district  court  by  the  SEC  charg¬ 
ing  that  the  Idaho  Power  Co.  had 
made  political  contributions  through 
the  Idaho  State  Chamber  of  Com¬ 
merce  and  other  organizations  in  sup¬ 
port  of  state  and  local  office  seekers 
contrary  to  provisions  of  the  public 
utility  holding  company  act  of  1935. 
brought  immediate  forceful  denials 
from  President  C.  J.  Strike. 

“Along  with  numerous  other  busi¬ 
ness  organizations,”  President  Strike 
said,  “Idaho  Power  Co.  is,  and  intends 
to  continue  to  be,  a  member  of  the 
Idaho  State  Chamber  of  Commerce 
and  the  Idaho  Self  Insurers’  Associa¬ 
tion.  We  are  likewise  members  of  the 
National  Farm  Chemurgic  Council  and 
the  Southwestern  Idaho  Water  Con¬ 
servation  Project,  Inc.,  and  other  state 
and  local  organizations  which  are 
working  to  develop  agriculture  and  in¬ 
dustry  in  the  Snake  River  Valley. 

“The  future  of  the  company  is  di¬ 
rectly  related  to  the  welfare  of  the 
territory  and  the  people  whom  we  are 
privileged  to  serve,  and  our  continu¬ 
ing  policy  will  be  to  support  any  legit¬ 
imate  organization  or  industry  whose 
aim  is  to  further  the  development  of 
southern  Idaho.  If  this  constitutes  a 
violation  of  the  law,  it  is  time  we 
found  out  about  it.” 


FLUORESCENT  —  Sharp  reproduaion 
of  fine  detail  is  obtained  with  any  of  the 
fluorescent  materials.  They  become  an 
integral  part  of  the  sheet  —  not  just  a 
surface  coat  —  and  thus  cannot  chip  or 
mb  off  during  installation  or  in  service. 


STANDARD  —  Printing,  lettering,  cali¬ 
brations  and  designs  are  permanently 
bonded  under  the  surface  of  this  plastic 
resin  sheet  which  has  characteristics  com- 
mon  to  all  four  types ;  —  Rich,  permanent 
finish  withstands  moisture  and  handling: 
Tough  and  light  in  weight,  yet  readily 
drilled  and  machined. 


Electro-Development  Lab 
Slated  for  Northwest 

Albany,  Ore.,  has  been  selected  a? 
the  site  for  a  $500,000  electro-devel¬ 
opment  laboratory  being  established 
by  the  Bureau  of  Mines  for  the  pur¬ 
pose  of  studying  new  methods  of  using 
electric  power  in  the  exploitation  of 
Pacific  Northwest  mineral  resources. 

Considerable  rivalry  developed 
among  various  localities  in  the  region 
to  secure  the  laboratory,  with  Spokane 
and  Pullman,  Wash.,  vying  with  Al¬ 
bany.  Tbe  laboratory  will  be  located 
in  tbe  buildings  of  tbe  old  Albany 
College.  It  will  be  devoted  to  war  and 
postwar  study  of  electro-metallurgical 
and  electro-chemical  processes  for  pro¬ 
ducing  minerals  and  chemicals. 


GRAPHIC  FINISH  R-D-This  ma¬ 
terial  was  specially  developed  for  panels 
containing  charts,  operating  information 
and  tabular  data  on  which  computations 
or  temporary  records  must  be  made.  _The 
surface  permits  extremely  legible  writing 
in  pencil  or  ink  and  repeated  erasures 
without  wear  on  the  material. 


FLEXIBLE  -  This  semi-rigid  sheet  mate¬ 
rial  is  suitable  for  instruction  or  identifi¬ 
cation  panels  which  must  be  attached  to 
curved  surfaces  of  equipment  —  or  where 
serial  numbers  or  other  markings  must 
be  cold-stamped  on  tbe  finished  material. 


IT’S  EASY  to  see  why  thousands  of  designers  have  switched  to 
Graphic  Lamicoid  for  instruction  and  identification  panels.  They 
get  an  economical  method  for  obtaining  quantity  production  of 
identical  panels ...  a  choice  of  four  materials  that  assures  the  right 
characteristics  and  finish  for  each  job  .  .  .  clean-cut  lettering  and 
legibility  even  in  the  smaller  sizes  .  .  .  and  a  lustrous  plastic  resin 
finish  that  prevents  fading  or  obliteration. 

See  how  the  four  types  summarized  and  illustrated  above  are 
serving  war  contractors  today.  Then  investigate  how  Graphic 
Lamicoid  will  meet  your  requirements — by  sending  samples  or 
blueprints  of  the  panels  you  need.  We  will  quote  prices  on  any 
quantity  promptly,  without  obligation. 


•  Bonneville  Power  Administra¬ 
tion  moved  its  Mid-Columbia  district 
office  from  Yakima  to  Walla  Walla. 
Wash.,  effective  April  I.  Rapid  devel¬ 
opment  of  the  area  and  location  there 
of  a  Bonneville  operations  field  office 
and  a  U.  S.  Army  Engineers  office  were 
given  as  reasons  for  tbe  move.  The  dis¬ 
trict  office  had  been  in  Yakima  since 
its  establishment  in  November  1939. 


USE  THE  COUPON  TODAY! 


E.  W.  4  « 

235  San  Bruno  Ave. 
San  Francisco,  Cal. 


ANGUS-CAMPBELL,  INC. 

(Factory  representative  toMica  Insulator  Co.) 

We  are  sendinir  samples  or  blueprints  of  our. 
Quote  prices  on  quantities  of _ 


2l22-4th  Ave.  |  449  S.  San  Pedro  St. 
Seattle,  Wash.  I  Los  Angeles,  Cal. 


This  is  NOT  an  order. 


Name 


Company 


Address 
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MORE  LIGHT 
EASY  MAINTENANCE 


For  the  want  of  steel — new  nonmetallic  fluorescent 
reflectors  have  been  developed  which  give  more  light 
for  ’round-the-clock  war  production  and  provide  easy 
maintenance.  They’re  the  new  Westinghouse  pressed 
reflector-board  reflectors — for  40-watt  and  100-watt 
luminaires  and  for  continuous-strip  installations. 

These  easily  detachable  reflectors  are  interchangeable 
with  previously  installed  equipment.  There’s  neither 
wasted  time  nor  effort  in  installation  or  servicing.  Their 
durable,  high -reflectivity  finish  resists  scratching  and 
chipping  and  is  repellent  to  industrial  acids  and  fumes. 

Nonmetallic  reflectors  are  further  examples  of  West¬ 
inghouse  engineered  seeing — the  ability  to  adapt  light¬ 
ing  to  present-day  war  needs.  For  complete  information, 
just  write  Westinghouse  Electric  &  Manufacturing 
Company,  Edgewater  Park,  Cleveland,  Ohio,  and  ask 


Westinghouse  fluorescent  luminaires  are  easily 
installed.  Units  are  arranged  for  rigid  conduit, 
flexible  conduit,  or  chain  mounting. 


Fluorescent  ballasts,  starters,  and*  lamp  holders 
are  mounted  in  the  hood.  Units  are  furnished 
completely  wired  and  ready  to  install. 


for  Folder  B-3190. 


117  Westinghouse  Electric  Supply  Company 
Ofiices  and  Independent  Westinghouse  Lighting 
Distributors  provide  local  stocks  and  services. 

Plants  In  25  Cities — Offices  Everywhere. 


\Vfestinghouse 


LIGHTING  EQUIPMENT 


New  nonmetallic  reflectors  can  be  easily  attached 
or  detached.  Units  are  approved  by  the  RI.M 
Standards  Institute,  and  are  so  labeled. 
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accident-rate  reduction 

Glaring  or  insufficient  light  that  makes  seeing  difficult  is  one 
of  the  principal  reasons  for  lost-time  accidents.  Re-lighting  your 
plant  will  help  you  save  many  of  these  man-hours  of  produc¬ 
tion,  particularly  on  your  night  shifts. 

Most  plants  operating  today  were  designed  and  built  for 
peacetime,  daylight  working  schedules.  Lighting  based  on  day¬ 
light  conditions  is  inadequate  to  serve  the  needs  of  night  workers. 

Re-lighting  does  not  mean  discarding  your  present  lighting 
system.  It  merely  means  increasing  the  efficiency  of  your  pres¬ 
ent  equipment  by  re-locating  lamps  to  eliminate  glare  and 
shadow,  increasing  lamp  wattages  where  necessary,  or  install¬ 
ing  additional  equipment  to  insure  uniform  lighting  levels.  A 
Silv-A-King  lighting  engineer  can  tell  you  exactly  what  you 
need  and  how  little  re-lighting  will  cost. 

Silv-A-King  has  specialized  in  industrial  lighting  for  22 
years.  Silv-A-King  quality  equipment  (fluorescent  or  incan¬ 
descent)  plus  a  Silv-A-King  "engineered  layout”  makes  an  un¬ 
beatable  combination. 


BRIGHT  LIGHT  REFLECTOR  COMPANY,  INC. 

3i2  Morgan  Avenue,  Brooklyn,  N.Y. 


OOntf  AFTER  THE  WAR,  MORE  THAN  EVER 

OmaUamntmmEM  Ammrica's  finest  ilectrie  Table  Broiler 
INTERNATIONAL  APPLIANCE  CORPORATION 

1027  Metropolitan  Avonuo,  Irooklyn,  N.  Y. 

*  ...  .  --  — •  ■— 


COURT  DENIES  APPEAL 
IN  VALUATION  CASE 

Requested  review  of  a  Railroad 
Commission  decision  setting  a  valua¬ 
tion  of  $11,632,000  on  the  distribu¬ 
tion  system  of  the  Pacific  Gas  and 
Electric  Co.  within  the  confines  of  the 
Sacramento  Utility  District  has  been 
denied  by  the  California  State  Su¬ 
preme  Court.  The  district  had  sought 
a  writ  of  review. 

In  its  petition  the  district  contended 
that  the  price  set  was  too  high  and 
was  based  upon  findings  unsupported 
by  testimony  and  upon  erroneous  legal 
grounds.  It  asserted  that  the  final  val¬ 
uation  was  based  on  earnings  in  ex¬ 
cess  of  a  reasonable  rate  of  return  and 
that  no  evidence  was  introduced  to 
support  either  business  severance  or 
idle  plant  damages,  both  of  which 
had  been  allowed.  The  court  denied 
the  petition  without  issuing  a  formal 
opinion. 

In  the  meantime  the  district  has 
filed  condemnation  proceedings  in  the 
Sacramento  County  superior  court. 

Walkout  Follows  Order  to 
Increase  Work  Week 

Ordered  to  increase  their  work  week 
from  40  to  48  hours  at  straight  pay 
or  be  discharged,  eleven  employees 
of  the  Modesto  Irrigation  District 
walked  out,  considering  themselves 
automatically  fired.  Directors  of  the 
district  had  sent  notice  to  the  per¬ 
sonnel  that  if  the  men  did  not  work 
48  hours  at  straight  time  they  would 
be  automatically  discharged.  The  first 
two  men  who  did  not  appear  on  the 
sixth  day  were  discharged  and  the 
other  nine  refused  to  work. 

The  men  maintained  that  if  the  dis¬ 
trict  wanted  them  to  work  the  extra 
day  they  should  be  paid  at  time-and- 
a-half  as  had  been  the  custom  for 
overtime  in  the  past  and  was  likewise 
the  custom  in  all  war  production  em¬ 
ployment.  They  maintained  that  they 
were  all  old  employees  of  the  district, 
some  of  them  had  been  with  the  dis¬ 
trict  since  it  was  first  organized.  They 
maintained  it  was  not  a  wage  dispute, 
merely  a  matter  of  policy  as  to  wheth¬ 
er  an  extended  week  should  be  paid 
for  at  straight  time.  They  pointed  out 
that  they  have  had  no  raises  and 
that  their  position  does  not  give  theni 
the  usual  security  status  of  other  em¬ 
ployment. 

•  Department  of  Munitions  a’® 
Supply,  Ottawa,  has  awarded  contract 
for  installation  of  a  transftiission  line 
at  a  West  Coast  center,  to  the  Britisk 
Columbia  Electric  Railway  Co.,  Ltd-. 
Vancouver,  at  a  figure  of  $40,000. 
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Trumbull  Centralized  Electrical  Control  is 
assembled  to  meet  your  exact  load  and  space 
requirements  almost  as  easily  as  you  might  put 
together  building  blocks  or  file  cabinets.  We 
have,  in  fact,  applied  the  principles  of  mass 
production  and  standardization  of  interchange¬ 
able  units  to  give  industry  not  only  the  simplest 
and  most  flexible,  but  also  the  most  efficient 
cubicle  switchboard  assembly  yet  devised. 

Here’s  how  it  works.  First,  you  arrange 
Trumbull  prefabricated  bus  bar  troughs  to  ac¬ 
commodate  the  required  number  of  control 
units  in  the  space  available  (back  to  back,  flat 
against  walls  or  any  way  you  wish).  Then  you 
install  standardized  switching  and  control  units 
in  the  troughs  by  stab  connections  in  a  matter 
of  minutes.  Finally  you  make  your  conduit 
connections  in  the  ample  wiring  spaces  at 
top  and  bottom  of  the  troughs  and  lead  your 
circuit  wires  to  individual  units  through  the 
convenient  vertical  raceways  built  into  the 
troughs  to  complete  the  flattest,  neatest,  most 
easily  get-at-able  dead  front  switchboard  or 
motor  control  center  you  have  seen.  Everything  is 
installable,  removable,  inspectable  FROM  THE 
FRONT.Trough  sections  or  individual  units  can 
be  changed  or  added  just  as  quickly  and  easily 
...  a  necessity  in  busy  plants  today;  assurance 
of  flexibility  for  tomorrow’s  changing  needs. 
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Installation  of  four  Motor  Control  Centers  mounted 
back  to  back  .  . .  98"  high,  21"  deep,  for  each  pair. 
CONTROL  AT  CENTER  OR  BY  PUSH  BUTTON 
AT  MACHINE  STATION. 


CUBICLE  PLUG-IN  UNITS 


Right:  Control  Center  13 Vi"  bus 
bar  trough,  with  pull  boxes  top 
and  bottom  and  Sizes  1,  2  and 
3  motor  control  units.  (Switch¬ 
board  control  units  are  in  cor¬ 
responding  sizes). 
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MOTOR  CONTROL 
CENTERS . . . 


CONTROL  CENTER 
SWITCHBOARDS 


The  motor  Control  Centers  are 
space  saving  assemblies  in  one  cab¬ 
inet  of  Trumbull  combination 
magnetic  starter  with  switch  or  cir¬ 
cuit  breaker  disconnect.  Sizes  1, 
2,  3  or  4...  3  to  100  H.P.  Re¬ 
grouping  or  expansion  at  any  future 
time  is  most  easily  accomplished. 
Trumbullaid  Bulletin  411  on 
request. 


Type  "A”  switch  units,  Type  "AT” 
circuit  breaker  units,  30  to  600 
amps,  or  combinations  of  both  may 
be  grouped  in  any  desired  assembly 
to  centralize  power  and  light  feeder- 
circuit  protection  and  control.  Also, 
the  standardization  feature  permits 
the  combining  of  both  motor  con¬ 
trol  and  switchboard  functions  in 
one  assembly. 
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the  TRUMBULL  ELECTRIC  MANUFACTURING  COMPANY 


OTHER  FACTORIES  AT  NORWOOD  (CINN.)  O.  —  SEAHLE  —  SAN  FRANCISCO  —  LOS  ANGELES 
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Tower  Leg  Clamps 
make  “Hot  Sticks” 
more  versatile  .  .  . 


By  simply  adding  this  tower  leg  clamp,  an 
insulated  link  stick,  and  cotter  key  tools  to 
present  equipment  Tips  Wire  Tong  sets  can 
be  used  on  towers  to  clear  the  way  for  repair¬ 
ing  or  replacing  suspension  insulators  without 
interrupting  service. 

This  method  as  illustrated  above  eliminates 
the  need  for  special  suspension  equipment, 
and  in  many  cases  the  job  can  be  handled 
much  quicker  than  by  the  suspension  link 
stick  method. 

This  tower  leg  clamp  permits  the  wire  tong 
to  turn  at  almost  any  angle  to  contact  the 
conductor.  The  link  stick  suspended  from 
above  by  rope  blocks,  provides  insulation  pro¬ 
tection  and  carries  a  big  part  of  the  load.  The 
other  equipment  required  consists  of  small 
cotter  key  tools  which  attach  to  an  insulated 
universal  pole. 


fi  B  CHfinC€  CO 


POWER  TAKE-OVER  TALKED 
IN  BRITISH  COLUMBIA 

Hon.  John  Hart,  premier  of  British 
Columbia,  in  addressing  the  B.  C.  leg¬ 
islature  has  recently  advanced  pro¬ 
posals  to  put  the  government  and  the 
people  of  British  Columbia  in  the 
business  of  generating  electricity,  with 
the  municipalities  handling  distribu¬ 
tion.  Hart,  in  effect,  invited  Vancouver 
and  Victoria  to  take  over  their  tram¬ 
ways  and  electrical  distribution  sys¬ 
tems  from  the  B.  C.  Electric,  with 
government  aid,  and  he  expressed  be¬ 
lief  that  B,  C.  Electric  shareholders 
would  he  quite  willing  to  make  a  deal. 

Simultaneously  with  this  announce¬ 
ment  concerning  possible  government 
ownership  of  power  plants.  Hart  in¬ 
dicated  that  private  eastern  interests 
were  seeking  rights  to  undertake 
hydroelectric  developments  in  British 
Columbia. 

Couched  in  terms  of  utmost  reserve, 
the  premier’s  statement  identified 
neither  the  interests  involved  nor  the 
type  of  industrial  development  con¬ 
templated  but  it  said  that  “prelimi¬ 
nary  surveys  of  one  of  British  Colum¬ 
bia’s  most  important  power  resources 
are  contemplated  by  a  very  large  east¬ 
ern  firm  that  operates  an  industry 
which  may  mean  much  to  the  develop¬ 
ment  of  British  Columbia’s  resources.” 

The  statement  continued:  “Over¬ 
tures  already  have  been  made,  and 
the  firm  has  been  assured  that  the 
government  will  give  the  fullest  co¬ 
operation  with  a  view  to  facilitating 
the  survey  work  so  that  there  may  be 
no  delay  in  reaching  final  decision  in 
respect  to  any  project  that  may  he 
contemplated. 

“Interested  parties,  it  is  understood, 
already  have  reached  maximum  de¬ 
velopment  in  their  plans  elsewhere, 
and  are  looking  for  a  new  field  in 
which  to  expand  should  conditions 
justify  such  a  policy.  While  market 
factors  have  to  be  considered  this 
study  will  not  delay  action  in  respect 
to  important  field  work  necessary  to 
the  arriving  at  a  definite  conclusion.” 

If  embarked  upon,  it  is  understood 
that  a  power  unit  of  at  least  250,000 
or  300,000  hp,  would  be  required  in 
the  initial  stages  so  that  the  choice  of 
w'ater  resources  would  have  to  be  such 
as  to  permit  development  through  the 
years  up  to  a  maximum  of  approxi¬ 
mately  700,000  or  800,000  hp. 

T.  D.  Pattullo,  former  prime  min¬ 
ister  of  British  Columbia  gave  some 
clue  as  to  the  possible  identification 
of  the  eastern  interests  seeking  power 
development  rights  in  British  Colum¬ 
bia.  Pattullo  said  that  while  he  was 
premier  in  the  last  government  in 
B.  C.  he  had  negotiations  with  the 


Aluminum  Company  of  Canada,  It  jj 
also  reported  at  Victoria  that  the 
Canadian  Pacific  is  interested  in  fur. 
ther  power  development  in  British 
Columbia. 

Federal  Jury  Sets  Price 
On  Puget  Sound  Properties 

Snohomish  County  (Wash.)  PUD 
must  pay  $9,500,000  for  distribution 
facilities  of  Puget  Sound  Power  & 
Light  Co.  in  the  county  and  on 
Camano  Island,  it  was  decided  by  a 
federal  jury  last  month.  Condemna¬ 
tion  proceedings  started  Feb.  2  and 
were  concluded  Mar.  19. 

Estimates  of  fair  price  introduced 
by  opposing  counsel  ranged  from  four 
million  to  thirteen  million  dollars. 
Paul  Coughlin,  representing  the  PUD, 
named  $4,000,000  as  a  fair  price, 
conceding  that  an  additional  $80,000 
might  be  allowed  for  severance. 
Lowell  P.  Michelwait,  attorney  for 
Puget  Sound,  quoted  $9,000,000  as  a 
minimum  price  without  severance  and 
asked  for  a  judgment  of  at  least 
$12,000,000. 

PUD  Starts  Operations 
In  Columbia  County,  Oregon 

Clatskanie  PUD,  furnishing  elec¬ 
tric  service  to  a  section  of  Columbia 
County,  Ore.,  began  operating  in 
March  with  the  completion  of  pur¬ 
chase  of  a  portion  of  the  properties 
of  the  West  Coast  Power  Co.  Price 
was  $150,000  and  funds  were  ob¬ 
tained  from  the  sale  of  $170,000  of 
a  $237,000  revenue  bond  issue  voted 
in  1942.  Incidentally,  the  bonds  were 
sold  at  an  interest  rate  of  2.829^,  the 
lowest  rate  ever  secured  by  a  PUD. 

Title  to  the  property  was  turned 
over  to  V.  L.  Shepard,  PUD  president, 
by  L.  C.  McClurkin,  president  of  West 
Coast  Power,  Manager  of  the  PUD 
will  be  Alden  Bailey  and  Arthur  Hol¬ 
man  will  be  chief  engineer.  Both  are 
former  West  Coast  employees.  Power 
will  be  secured  from  the  Westport 
Lumber  Co.,  although  the  district  ha? 
a  contract  with  Bonneville  to  supply 
excess  requirements. 

•  How  TO  REGULATE  wartime  traffit 
control  lights  to  a  schedule  which  will 
give  better  tire  and  gas  mileage  and 
lower  cost  of  upkeep  is  outlined  in  a 
new  16-page  book.  Fitting  Traffic  Con¬ 
trol  to  Wartime,  just  issued  by  the 
OflBce  of  Defense  Transportation.  It 
contains  details  of  the  ODT-sponsored 
campaign  for  fitting  traffic  controls  to 
wartime  traffic  conditions. 


o 


1510  SOUTH  LOS  ANGELES  STREET,  LOS  ANGELES,  CALIFORNIA 

CONDON&YOUNG.INC.  ^EICHER  &  BRATT 

Western  Representatives:  357  south  hiu  street,  los  angeies  coiman  bldg,  Seattle,  Washington 
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RELIABLE 
CAN  HELP 
YOU 


SAVE  TIME 

in  speeding  the  war 
program  by  using 
Reliable  Strcdghtline 
splices  on  new  con¬ 
struction  and  on 
maintenance. 


SAVE  COPPER 

by  using  these  per¬ 
fect  Joint  making 
units  over  and  over 
again. 


RELIABLE  A 


STRAIGHTLINE 

SPLICE 


Positive 
Permanent 
Low  in  Cost 


1  ELECTRIC  COMPANY  | 

OVER  30  VEARS 

SERVICE  TO  THE  UTILITIES  1 

AVENUE  •  CHICAGO  ILLINOIS  | 

NO  POWER  SHORTAGE  IN 
UTAH,  GROUP  REPORTS 

Utah’s  War  Emergency  Power  as¬ 
sociation,  composed  of  virtually  all 
municipal  and  private  electric  utilities 
in  the  state,  meeting  last  month  after 
a  year  of  operation,  agreed  that  there 
has  been  no  shortage  of  electric  power 
in  Utah  and  that  no  shortage  is  in 
sight. 

Nine  directors  were  elected  as  fol¬ 
lows: 

J.  Hamilton  Calder,  chairman 
Provo  city  utilities  board;  H.  C. 
Maughan,  superintendent  Logan  mu¬ 
nicipal  power  system;  J.  S.  Reece, 
Payson.  office  manager  Strawberry 
Water  Users’  association;  J.  A.  Hale, 
vice-president  Utah  Power  &  Light 
Co.;  Rulon  Barron,  Brigham  City 
commissioner  in  charge  of  utilities; 
H.  B.  Waters,  Salt  Lake  City,  presi¬ 
dent  Telluride  Powder  Co.;  D.  C.  Wat¬ 
son,  mayor  of  St.  George;  Reid  H. 
Gardner,  St.  George,  president  and 
manager  Southern  Utah  Power  Co., 
and  J.  Bracken  Lee,  mayor  of  Price. 

Developments  during  the  year  in¬ 
cluded  the  interconnection  of  the  Mur¬ 
ray  municipal  system  to  the  pool  and 
tests  which  showed  that  1,500  kw. 
could  be  obtained  through  an  existing 
connection  with  the  Provo  system.  A 
list  of  spare  parts,  materials  and 
equipment  has  been  made  up  for  the 
use  of  members  in  case  of  emergen¬ 
cies.  Manpower  and  priorities  prob¬ 
lems  were  discussed. 

Power  Expansion  Program 
Up-Rated  to  Speed  Schedules 

The  1943-44  power  expansion  pro¬ 
gram  has  been  up-rated  from  the 
AA-3  and  AA-4  level  to  AA-2X  by  the 
WPB  Requirements  Committee  upon 
the  recommendation  of  the  Office  of 
War  Utilities.  In  addition,  OWU  has 
been  granted  “blank  check”  authoritv 
to  issue  AA-1  ratings  for  bottleneck 
items  up  to  an  aggregate  of  $5,000,- 
000  of  value. 

Up-rating  of  the  power  program 
was  done  to  prevent  further  slipping 
in  the  schedule  for  installation  of 
generators  and  transmission  lines  re¬ 
quired  for  war  loads.  The  advent  of 
other  so-called  “urgent”  programs, 
such  as  rubber,  octane  gasoline,  escort 
vessels,  etc.,  in  recent  weeks  has  put 
power  schedules  an  average  of  be¬ 
tween  two  and  three  weeks  behind  the 
OWU  schedule.  It  is  not  anticipated 
that  the  up-rating  will  reclaim  the 
lost  time  but  it  is  expected  to  prevent 
further  delays. 

In  petitioning  for  the  higher  rating. 

Director  J.  A.  Krug  pointed  out 


that  the  power  expansion  schedule  as 
now  laid  out  represents  less  than  one- 
half  the  volume  of  capacity  expan¬ 
sion  which  had  been  planned  for  this 
year  and  next.  Thus,  with  the  pro¬ 
gram  cut  to  “bare  bones,”  he  urged 
the  necessity  of  maintaining  the  sched¬ 
ule  of  installations  in  harmony  with 
the  added  war  loads  for  which  the 
generators  are  earmarked. 

OWU’s  power  supply  engineers  ex¬ 
pect  the  fall  months  of  this  year  to 
be  the  “tightest”  period  of  1943  or 
1944.  A  large  portion  of  the  scheduled 
power  installation  is  due  late  in  the 
year,  in  time  for  the  normal  annual 
peaks,  while  many  of  the  new  war 
plants  will  be  taking  full  quotas  of 
energy  by  fall.  Scheduled  completion 
of  many  of  these  plants  also  has 
been  delayed  but  not  as  much  as  the 
power  program  in  some  localities. 

Use  of  OWU’s  “bank  account”  of 
AA-I  ratings  is  expected  to  be  spar¬ 
ing.  It  will  be  granted  only  for  in¬ 
dividual  items  of  equipment  for  a 
particular  project,  and  only  as  a 
last-resort  measure  to  maintain  the 
schedule. 

Inventory  Control  Offices 
Established  on  Coast 

A  clearinghouse  for  the  exchange 
of  materials  by  Pacific  Coast  utilties 
was  set  up  by  the  War  Production 
Board  last  month,  with  the  establish¬ 
ment  of  utility  inventory  control  of¬ 
fices  at  Los  Angeles  and  Portland. 
The  two  districts  are  a  part  of  a  na¬ 
tional  program  under  the  Office  of 
War  Utilities. 

Wire,  pipe,  insulators  and  other 
material  and  equipment  on  hand  will 
be  listed  in  a  master  inventory  and 
no  utility  may  buy  more  than  $100 
w'orth  of  goods  without  first  checking 
at  its  district  office  to  see  if  another 
company  has  the  needed  equipment.  It 
is  hoped  by  this  set-up  to  keep  utili¬ 
ties  supplied  from  within  their  own 
group  and  without  the  purchase  of  ad¬ 
ditional  new  materials. 

Chief  of  the  Los  Angeles  district  is 
W.  J.  McCullough,  former  head  of  the 
Southern  California  Edison  general 
stores  division.  McCullough  is  assisted 
by  A.  D.  Spratling,  of  Pacific  Gas  and 
Electric  Co.,  and  D.  S.  Bowman,  Bu¬ 
reau  of  Power  &  Light.  At  last  report 
the  Oregon  district  head  had  not  been 
announced. 

®  Contract  valued  at  $14,009  has 
been  awarded  to  the  B.  C.  Electric 
Railway  Co.  for  installation  of  power 
facilities  at  an  R.C.A.F.  station  in 
British  Columbia.  Work  is  being  han¬ 
dled  for  the  Department  of  Munitions 
&  Supply,  Ottawa. 


IF  THE  EQUIPMENT  NEEDING  REPAIR  IS 
VITAL  TO  THE  WAR  EFFORT  •  .  •  PHONE 
THE  NEAREST  OFFICE  OF  WESTINGHOUSE 
ELECTRIC  &  MANUFACTURING  COMPANY  FOR 


KMKltaiiKCT  SKHVICK 


steamship  turbine  rebiaded  in  2  days 

rebladed  at  midnight,  balanced  by  ^ 

.a  c^HIP  TO  LEAVE  ON  SCHEDULE  AT 
..0  INSTALLED  EOK  SHIP 


lAVfcj  ^v/s— - 

\^festin^o'lse 

o.sxs.cx  nANU-CXUS.NO  AHO 
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BUILT  FOR  THE  AIR  SERVICE 


//'.  L.  Ii-2A  Relay  is  rated  25  A.  at  24  I',  single  pole,  single 
throv;,  normally  open  contacts. 

When  Ward  Leonard  developed  their  B-2A  Relay  to  meet 
^  the  Army  Air  Corps  tests  for  vibration  and  acceleration,  they 

went  further  than  required.  I'hey  incorporated  features  in  it  not  found  in 
any  other  relay. 

Yes,  this  relay  is  used  on  aircraft,  but  the  very  features  that  make  it 
desirable  for  airplane  use  make  it  equally  desirable  for  any  purpose  when  a 
rugged,  positive,  crisp  acting  relav  is  required.  Send  for  bulletin. 

WARD  liONARD 

RELAYS  •  RESISTORS  •  RHEOSTATS 

Electric  control  devices  since  1892. 

WARD  LEONARD  ELECTRIC  COMPANY,  68  South  St.,  Mount  Vernon,  N  .Y. 


And  there^g  just  as  much  difference  between  the  streamlined  BRIEGEL 
METHOD  of  making  conduit  connections  and  former,  old-fashioned 
methods ! 

Take  a  look  at  the  picture  below:  two  squeezes  with  the  patented  B-M  "indenter"  (which 
costs  only  $1.25)  and  you  have  a  smooth,  efficient  job  when  you  use  B-M  connectors  and 

couplings.  No  extra  turns  or  twists — no  nuts  to  tightenl 

The  BRIEGEL  METHOD  saves  you  up  to  50%  on  time  and  a 
substantial  materials-saving  (in  keeping  with  today's  thinking). 
Means  more  profit,  too.  Approved  by  Underwriters'  Labora¬ 
tory,  of  course. 


DISTRIBUTED 
BY 

The  M.  B.  Austin  Co..  Chiraxo,  ni.  Enameled  Metals.  Pittsburgh.  Pa. 
Claytan  Mark  &  Co..  Eranstoo,  Ill.  National  Ennmellna  &  Mfe.  Co.. 
Clifton  Conduit  Co.,  Jeney  City.  N.  J.  Pittnburgh,  Pa 

General  Eleetrie  Co..  Bridgeport,  Conn.  Triangla  Conduit  &  Cable  Co.. 


The  Steelduet  Co.,  Toungstown.  Ohio 


New  Brunswick.  M.  J. 


BRIEGEL  METHOD  TOOL  CO.,  Galva,  III. 
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B.  C.  OUTLINES  RURAL 
ELECTRIFICATION  STUDY 

Next  year’s  estimates  for  the  Proy. 
ince  of  British  Columbia  contain 
$500,000  to  secure  from  a  commission 
shortly  to  be  appointed  “reliable  in- 
formation  in  connection  with  the  elec¬ 
trification  of  rural  areas.”  accordino 
to  Premier  Hart. 

The  premier  detailed  the  informa¬ 
tion  wanted  from  the  commission  a« 
follows: 

1.  Rural  areas  in  which  electrical 
service  is  now  available: 

a.  Source  of  electrical  energy  and 
terms  and  conditions  under  which  the 
service  is  furnished. 

b.  Number  of  consumers  presently 
served. 

c.  Number  of  potential  consumer 
not  presently  served  and  the  reason 
therefor. 

d.  Proposed  methods  of  improving 
the  supply  and  availability  of  electri¬ 
cal  service. 

2.  Rural  areas  in  which  electrical 
service  is  not  now  available: 

a.  Number  of  potential  consumer?. 

b.  Potential  sources  of  electrical 
energy  for  such  rural  areas. 

c.  Proposed  methods  of  furnishing 
service. 

3.  Feasibility  of  supplying  num¬ 
bers  of  presently  isolated  communi¬ 
ties  from  “grid”  transmission  system? 
and  central  production  plants. 

4.  Preliminary  estimates  of  the  cap¬ 
ital  cost  of  works  proposed  for  in¬ 
creasing  supply  and  availability  of 
electrical  service. 

5.  Estimated  rates  under  which  elec¬ 
trical  service  may  be  furnished  under 
proposed  plans. 

6.  Financial  problems  involved  in 
furnishing  electrical  service,  including 

a.  Whether  financing  of  extension 
projects  can  be  handled  by  existing 
utilities. 

b.  Whether  rates  pursuant  to  exten¬ 
sions  could  be  carried  by  new  con¬ 
sumers  without  unduly  increasing 
costs  to  existing  consumers. 

c.  If  projects  cannot  be  on  a  self- 
sustaining  basis,  how  could  they  b 
financed? 

7.  Any  other  technical  and  eco¬ 
nomic  information  in  respect  to  rural 
electrification  within  the  province. 

•  In  A  LETTER  to  the  Seattle  city 
council,  the  Technical  Engineers  i 
Architects  Assn.,  requested  salarie? 
ranging  from  $210  to  $700  a  niontli 
on  a  48-hour  week  basis  for  engi 
neers  and  aides  who  work  on  the 
Ross  Dam  extension.  Aides  would  get 
$210,  senior  engineers  $528.  supervi?- 
ing  senior  engineers  $600  and  princi¬ 
pal  engineers  $700. 


4pril,  1943 — Electrical  West 


News  107 


POWER  DELIVERIES  SHOW 

gain,  utility  reports 

Pacific  Gas  and  Electric  Co.  de¬ 
livered  14%  more  electricity  in  1942 
than  it  delivered  in  the  year  preced¬ 
ing  Pearl  Harbor,  it  was  disclosed  in 
the  company’s  annual  report  to  stock¬ 
holders  released  last  month.  Power 
supplied  to  military  establishments 
and  war  plants  was  more  than  four 
times  the  amount  used  for  domestic 
purposes  in  the  city  of  San  Francisco. 

Additional  power  to  meet  the  in¬ 
creased  demands  was  available  as  a  re¬ 
sult  of  long-term  planning  begun  prior 
to  1940,  it  was  pointed  out.  Generat¬ 
ing  capacity  had  been  increased  by 
more  than  300,000  hp.  at  the  end  of 
1942  and  another  300,000  hp.  will  be 
made  available  in  1943. 

Gross  operating  revenues  increased 
10%  over  1941  to  reach  $126,782,000, 
but  this  gain  was  more  than  offset  by 
increased  operating  expenses.  Taxes  of 
all  kinds  amounted  to  $29,631,000,  of 
which  $14,851,000  was  for  federal  in¬ 
come  taxes — up  84%  as  compared 
with  1940.  Pay  roll  expense,  exclusive 
of  wages  to  construction  workers,  was 
increased  $1,022,000  to  $19,558,000 
in  1942. 

G-E  Short-Wave  Radio 
Station  Wins  Award 

First  Alfred  I.  du  Pont  Radio  Award 
was  presented  to  KGEI,  General  Elec¬ 
tric’s  short-wave  radio  station  at  San 
Francisco,  at  a  dinner  in  New  York  on 
Mar.  6.  The  $1,000  award  is  for  “meri¬ 
torious  public  service  in  encouraging, 
fostering,  promoting  and  developing 
American  ideals  of  freedom.” 

The  station  was  inaugurated  during 
the  San  Francisco  fair  and  in  1941 
was  moved  to  a  new  location  in  the 
Fairmont  Hotel.  The  power  of  its 
transmitter  was  increased  from  20,000 
to  50,000  watts,  at  the  same  time. 

The  company  has  announced  that  it 
will  add  another  .$1,000  to  the  award 
money  and  will  use  the  fund  to  en¬ 
courage  development  of  new  program 
techniques  in  short  -  wave  radio  in 
foreign  countries  and  in  television. 

•  Value  of  the  Narrows  site  on  the 
Spokane  River  owned  by  the  Big  Bend 
Transit  Co.,  a  subsidiary  of  the  Wash¬ 
ington  Water  Power  Co.,  has  been  set 
at  $93,000  by  a  federal  court  jury. 
The  price  resulted  from  a  condemna¬ 
tion  action  filed  by  the  government  in 
view  of  the  fact  that  the  site  would 
be  inundated  by  the  Grand  Coulee 
reser\oir.  The  company  contended  the 
site  was  worth  $750,000  while  govern¬ 
ment  witnesses  placed  a  value  of  $31.- 
000  on  it. 


REPEATEDLY 

As  the  Standard 
of  Quality 
And  Performance 
in  Starters 


Listed  and  Approved 
by  Underwriters  Labs 
Inc.,  and  Canadian 
Engineering  Standards 
Association. 


LLOYD  PRODUCTS  COMPANY 

Bon  C — Edgewood  Sta  .  Providence,  R.  I. 
Representatives-Branch  Offices— Warehouse  Stocks-in  23  Leading  Cities 


M  CONDON  &  YOUNG,  INC. 

M.  357  S.  HILL  STREET  LOS  ANGELES,  CALIFORNIA 

Southern  California  and  Arizona  Representatives 

BURNDY 

ENGINEERING  CO.,  Inc. 

107  EASTERN  BLVD,,  NEW  YORK.  N.  Y. 


We  also  represent 

UNITED  STATES  RUBBER  COMPANY 

Wire  and  Cable  Division 


LAPP  INSULATOR  CO..  INC. 


COLE  ELECTRIC  CO. 
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rugged  con¬ 
struction  OF  TAP 
CHANGER  ASSURES 
PERFECT  CONTACT 


BRACES  AGAINST 
MECHANICAL 
DISTORTION 


LIFTING  BOLTS  FOR 
EASY  HANDLING 


ELECTRICALLY  REIN¬ 
FORCED  END  COILS 


SUPPORT  OF 
TAP  LEADS 


CORRECT  LENGTH 
OF  BRIDGES  PRE¬ 
VENTS  WIRE 
BREAKAGE 


BRACING  BLOCKS 
VENTED  TO  PERMIT 
OIL  CIRCULATION 
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MICRO-WAVE  ELECTRONICS 
STIMULATED  BY  WAR 

Postwar  possibilities  of  micro-wave 
electronics  were  sketched  by  Dr.  E.  U. 
Condon,  associate  director  of  the  West- 
inghoii^e  research  laboratory,  at  the 
Mar.  3  meeting  of  the  San  Francisco 
section  of  the  AIEE.  Dr.  Condon  was 
reporting  on  current  micro-wave  re¬ 
search  which  has  been  stimulated  be¬ 
cause  of  wartime  applications. 

The  fact  that  micro-wave  circuits 
follow  both  electrical  and  optical  pat¬ 
terns  and  that  these  waves  can  be 
transmitted  in  hollow  tubes  that  are 
dielectrics  may  have  .some  bearing  on 
postwar  applications.  He  told  how  the 
original  of  modern  Radar  installa¬ 
tions  was  incorporated  in  the  equip¬ 
ment  of  the  French  liner  Normandie. 

Dr.  Condon  is  a  University  of  Cali¬ 
fornia  graduate  who  majored  in 
physics.  At  present  he  is  in  charge  of 
research  in  atomic  .physics  for  West- 
inghou.se  and  also  directs  the  efforts 
Westinghouse  research  follows  in  the 
field  of  pure  science. 

Edison  Generators  Soon 
To  Go  to  Russia 

Work  is  progressing  on  the  removal 
of  generating  units  7  and  8  at  Plant 
No.  2  of  the  Southern  California  Edi¬ 
son  Co.’s  Long  Beach  steam  station. 
lncrea.«ed  production  of  urgently 
needed  electric  power  for  Russia  is  the 
purpose  of  the  acquisition  of  the  gen¬ 
erators  by  the  United  States  govern¬ 
ment  for  shipment  to  the  Soviet  re¬ 
public. 

To  take  the  place  of  the  generators 
removed,  each  of  which  has  an  oper¬ 
ating  capacity  of  42,500  kw.,  a  new 
80,000-kw,  generator  will  be  installed 
in  the  Edison  steam  station.  Now  un¬ 
der  construction  by  the  General  Elec¬ 
tric  Co.,  it  is  scheduled  to  be  in  opera¬ 
tion  about  the  middle  of  this  year.  It 
will  1  >e  equipped  to  generate  power 
either  at  50  or  60  cycles. 

“Friendly  seizure”  of  the  two  gen¬ 
erators  for  Russia  was  instituted  bv 
the  procurement  division  of  the  United 
States  Treasury  to  expedite  delivery 
of  generating  equipment  to  fulfill 
Lend-Lease  commitments. 

Russia’s  demand  for  increased  gen¬ 
erating  capacity  is  so  acute  that  it  can¬ 
not  wait  for  the  manufacture  of  new 
equipment.  The  Southern  California 
Edison  generators  were  selected  be¬ 
cause  they  generate  power  at  50  cycles, 
s^tandard  frequency  of  Russia. 

-\bont  three  months’  time  is  being 
required  to  dismantle  the  generators. 
This  leaves  sufficient  time  to  complete 
installation  of  the  new  generator  in 
time  to  rneet  the  peak  demands  of  the 


General  Electric  Oakland  Works  celebrated  its  twentieth  anniversary  last 
month,  with  brief  ceremonies  held  during  the  lunch  period  to  avoid  inter¬ 
rupting  war  schedules.  Left  to  right  are  (front)  Charles  A.  Wilner;  John 
J.  Depew,  N.  A.  Stone,  Peter  J.  Blocker,  Ernest  J.  Hoegemann,  Harold 
F.  Rogers  (back)  Dante  Del  Fava,  William  C.  Dressel,  Henry  C.  Schwinn, 
C.  A.  Hall,  Otto  Lipton,  Gustave  J.  Christensen,  Innocent  S.  Manakoff, 
Herbert  E.  Barnickol,  W.  George  Kinge.  All  have  long  service  records. 


Edison  company’s  agricultural  load. 

All  parts  of  the  generating  unit  are 
cleaned  and  inspected  upon  removal, 
and  repairs  are  made  where  necessary. 
Then  they  are  provided  with  weather¬ 
proof  coatings  and  crated  for  ship¬ 
ment,  assuring  their  arrival  at  their 
destination  in  first  class  condition. 

Stone  and  Webster  Engineering 
Corp.  is  the  contractor  for  the  job. 

New  Batteries  Incorporate 
Rubber  Substitutes 

New  heavy-duty  industrial  electric 
batteries  incorporating  rubber  sub¬ 
stitutes  superior  in  many  respects  to 
the  rubber  originally  used  were  intro¬ 
duced  to  the  trade  by  executives  of 
the  Philco  Corp.  at  a  series  of  meet¬ 
ings  held  during  March  in  Los  An¬ 
geles,  San  Francisco,  Portland  and 
Seattle.  The  meetings  were  sponsored 
by  Philco  distributors. 

H.  S.  Stanley,  Philco  research  engi¬ 
neer,  P.  S.  Harvey,  sales  manager  of 
the  battery  division,  and  R.  S.  Jac- 
card,  manager  of  industrial  sales,  all 
from  headquarters,  told  the  .^tory  of 
the  new  development.  The  new  bat¬ 
teries  have  a  “Vitrabloc”  case  instead 
of  the  customary  hard  rubber  case. 
The  “Vitrabloc”  is  a  vitrified  ceramic 
composed  of  four  clays  each  selected 


for  specific  characteri.stics.  These  are 
moulded,  vitrified  and  glazed  and  the 
resultant  case  is  40  to  70%  stronger 
than  glass.  The  new  batteries  are  also 
non-explosive. 

•  A  20-Year  Contract  providing 
for  purchase  of  625  kw.  of  Columbia 
River  power  has  been  signed  bv  Bon¬ 
neville  and  the  Douglas  Electric  Co¬ 
operative  of  Douglas  County,  Oregon. 
The  new  contract  supersedes  contracts 
terminated  when  two  cooperatives 
merged  into  the  single  agency.  Until 
a  transmission  line  can  be  built  from 
Eugene  to  the  cooperative’s  substation 
near  Drain,  delivery  of  power  to  the 
Douglas  REA  will  continue  by  trans¬ 
fer  agreement  over  lines  of  the  Cali- 
fornia-Oregon  Power  Co. 

•  Vacation  and  sick  leave  provi¬ 
sions  enjoyed  by  federal  civil  service 
em})loyees  have  been  incorporated  into 
a  contract  signed  by  the  Clark  County 
(Wash.)  PUD  and  Local  125  of  the 
International  Brotherhood  of  Electri¬ 
cal  Workers.  The  contract,  said  to  be 
the  first  negotiated  between  a  PUD 
and  a  labor  organization,  grants  an¬ 
nual  vacation  of  two  and  one-sixth 
days  per  month  and  sick  leave  of  one 
and  one-quarter  days  per  month,  with 
accumulations  up  to  a  maximum  of 
90  davs  for  the  duration. 


Burndy  Ground  Connectors  afford  reliable. 


low  resistance  ground  connections,  with  htgb 


resistance  to  underground  corrosion.  All  parts 


are  designed  for  ample  strength,  and  each 


Burndy  Ground  Connector  is  engineered  for 


Its  own  specific  job. 


And  that’s  true  of  all  Burndy  Connectors. 


Take  the  Burndy  Servit,  for  example.  This  com 


pact  service  connector  gives  some  50%  greater 
pressure  on  the  conductors  —  thanks  to  a  de¬ 
sign  which  wastes  less 
torque  in  overcoming 
thread  friction.  Each  size 
accommodates  a  large 
range  of  conductors  and  Urd|^j||||BH|9 
can  be  used  over  and  • 


over  again.  Bulletin  on 


request 


Burndy 


GROUND  CONNECTORS 

BURNDY  ENGINEERING  CO.,  INC. 

107  EASTERN  BLVD.,  NEW  YORK  CITY 


Take  the  HIGH  Cost 
OUT  OF  ANCHORING 


HELWIG  COMPANY 

Carbon  Products 
D.  E.  Lamore 

Ninth  &  Harrison  Streets 
Oakland,  Coliiomia 

Richetrdson  Electric 
Supply 

166  Jackson  Street 
Seattle,  Washington 

C.  E.  Riggs 
324  N.  Broadway 
Portland,  Oregon 

F.  S.  Fletcher 
225  W.  Pico  Blvd. 

Los  Angeles,  Calif. 


with  P  1  E 

WOODSCREW 

ANCHORS 

'A'  Available  on 
LOW  PRIORITY 


For  use  in  Tile,  Marble,  Slate 
Mttsaic  and  Wood  Furring 


4.U 

liU] 

tL\i] 


PAINE  Woodscrew  Anchors  are  the 
cheapest  and  best  anchors  available. 

You  simply  place  anchor  in  hole,  insert 
woodscrew  and  tighten.  No  setting  ^ 

tool  is  needed.  Anchor  expands  uni- 
formly  as  screw  is  tightened  to  assure  a  firm  fas¬ 
tening  and  a  workmanlike  job.  Available  on  low 
priority  in  a  wide  variety  of  sizes. 

Fig.  956 
Fiber  Type 

Alt  your  Supplier  TODAY  and  Write  for  Catalog 
THE  PAINE  CO.,  2983  Carroll  Ave.,  Chicago 
Offices  in  Principal  Cities 


FASTENING 
and  HANGING 


DEVICES 
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VISITOR  REPORTS  ON 
WARTIME  BUSINESS 

Expressing  especial  admiral  ion  for 
the  new  war  plants  located  on  thr 
West  Coast  and  forecasting  that  rno«t 
of  them  would  become  permanent  ad 
juncts  of  a  postwar  indu.<5trial  econ¬ 
omy,  A.  W.  Robertson,  Westinghousf 
chairman  of  the  board,  toured  Pacific 
Coast  industrial  regions  last  niontli, 
He  reported  that  in  24  montln  West 
inghouse  business  had  expanded  from 
an  average  of  about  ,S1 8.00(1.000  a 
month  to  .§58.000,000  in  February  and 
a  peak  of  §65.000,000  last  December 

More  than  909^  of  company  busi- 
ne.«:s  is  on  products  related  to  the  war, 
ranging  from  binoculars  and  shelbsto 
complicated  Radar  sets  for  the  Armv 
and  Navy.  The  company  now  ha> 
about  98,000  workers,  a  quarter  of 
whom  are  women.  Most  of  these  have 
been  secured  through  normal  employ¬ 
ment  channels  and  he  reported  that 
the  company  has  a  waiting  li.st  of  jol 
seekers. 

Stream  Flow  Above  Normal 
On  Pacific  Coast 

Stream  flow  on  the  Pacific  Coast 
in  February  averaged  about  130%  of 
normal  at  index  streams  from  the  in 
terior  of  British  Columbia  to  .southern 
California,  it  is  re|)orted  in  the  Water 
Resources  Review.  The  flow  reflected 
high  January  precipitation  and  higli 
temperatures  which  caused  snow  melt 
at  lower  altitudes  during  parts  of 
February. 

Flow  of  the  Columbia  River  at  Th 
Dalle.s,  Ore.,  was  118.100  cfs.  com¬ 
pared  with  a  64-year  median  of  89. 
360  cfs.  Rains  and  melting  snov 
brought  floods  and  record-breaking 
February  runoff  in  eastern  Oregon  and 
northern  Nevada. 

Water  levels  ro.se  in  most  key  welh 
along  the  Pacific  Coast,  with  largev 
rises  in  southern  California  as  a  re 
suit  of  heavy  January  rains. 

At  Salt  Lake  City,  storage  in  th 
underground  reservoir  decreased 
slightly  in  February  but  at  the  end 
of  the  month  was  the  greatest  sincf 
records  were  started  in  1935. 

•  High  priority  has  been  granted 
for  materials  to  be  used  in  the  cor. 
struction  of  a  wood  pole  transmissior 
line  connecting  the  Shasta  Dam  pro) 
ect  to  the  lines  of  the  Pacific  Ga- 
and  Electric  Co.,  according  to  Job 
C.  Page,  commissioner  of  the  USBfi 
Present  plans  call  for  completion  ol 
the  Shasta  Dam  power  plant  hv 
uary  1,  1944,  with  two  units  in  opera 
!  tion  having  a  combined  capacity  if 
i  excess  of  140.000  kw. 
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WELLHOUSE  APPOINTED  TO 
CIVILIAN  DEFENSE  POST 

Resiiinin^  because  of  ill  health, 
Frank  A.  Hansen,  illuminating  engi¬ 
neer  for  the  Ninth  Region,  Office  of 
Civilian  Defense,  was  succeeded  hy 
Fred  J.  Well  house.  Westinghouse  Elec¬ 
tric  &  Mfg.  Co.  application  engineer, 
who  had  worked  closely  with  Hansen 
on  a  part-time  loan  basis  from  that 
company  since  the  establishment  of 
the  OCD  headquarters  in  San  Fran¬ 
cisco,  according  to  announcement  hy 
James  C.  Sheppard,  Ninth  Civilian 
Defense  Region  director. 

Hansen,  director  of  the  Western  In¬ 
stitute  of  Light  &  Vision  in  Los  An¬ 
geles  since  his  retirement  from  busi¬ 
ness  life  many  years  ago  on  account 
of  health,  was  regional  vice-president 
for  the  Illuminating  Engineering 
Society  at  the  time  of  his  appointment 
as  head  of  the  Light  Control  Division 
for  the  OCD,  and  was  succeeded  in 
that  post  by  Well  house  too.  Well- 
house  and  John  Walsh  were  apjiointed 
as  lighting  consultants  for  OCD  for 
northern  California  hy  Hansen  and 
served  voluntarily  in  the  office  with 
him  on  loan  from  their  companies. 
Walsh  received  an  appointment  as 
lieutenant,  junior  grade,  in  the  LI.  S. 
\aval  Reserve.  William  P.  Bear,  also 
of  Pacific  Gas  and  Electric  Co.,  took 
his  place  at  OCD  and  is  working  on 
applications  from  industrial  plants  for 
variances  from  Proclamation  12. 

Although  leaves  of  absence  are 
granted  only  those  entering  the  armed 
forces  hy  Westinghouse.  because  of 
the  military  nature  of  the  work  he  is 
doing.  Wellhouse  was  given  a  military 
leave  from  Westinghouse  to  he  ap¬ 
pointed  lighting  control  head  for  the 
Ninth  Civilian  Defense  Region  hy  Di¬ 
rector  Sheppard.  Wellhouse  continues 
as  lES  regional  vice-president.  It  is 
notable  that  the  entire  dimout  for  the 
region  has  been  placed  in  the  hands 
of  lES  members  and  that  Lt.  Gen. 
John  L.  DeWitt  recently  commended 
these  men  for  their  contribution  to  the 
war  ellort. 

®  Nominal  damage  from  fire  oc¬ 
curred  at  the  165-kv.  Brighton  sub¬ 
station  of  the  Pacific  Gas  and  Electric 
Co.  near  Sacramento  on  Mar.  9  dur¬ 
ing  a  storm  in  which  a  lightning 
^■trokc  hit  the  high  tension  transmis- 
sion  lines.  The  resultant  flashover  at 
the  sidistation  set  fire  to  transformer 
nil  in  the  substation  building  and 
dense  smoke  impeded  efforts  to  con¬ 
trol  the  fire.  The  same  electrical  storm 
caused  minor  damage  to  lines  and 
transf  irmers  throughout  the  area,  it  is 
reported. 


We  are  proud  that  WILBUl^  B.  DRIVER  CO.  special  alloys 
have  so  many  vital  war  applications  and  of  the  part  they 
are  playing  toward  the  final  complete  strangling  of  the 
“Unholy  Three”. 

Perhaps  we  can  help  you  make  your  product  do  its  part 
more  effectively  or  get  on  the  job  more  quickly.  Consult  us 
for  your  requirements. 

ELECTRICAL  SPECIALTY  COMPANY 

•  Pacific  Coast  Representative 

LOS  ANGELES  SAN  FRANCISCO  SEATTLE 

418  East  3rd  St.  316 — 11th  St.  562  First  Ave.,  So. 


LUMINAIRES  FLUORESCENTS 
REFLECTORS  FLOODLIGHTS 


INDUSTRIAL  AND  COMMERCIAL 
LIGHTING  EQUIPMENT 

HOME  OFFICE  AND  FACTORY 
INGLEWOOD,  CALIFORNIA 

SAN  FRANCISCO  OFFICE  &  WAREHOUSE 
460  7th  Street,  Son  Francisco,  Colif. 

REPRESENTATIVES 

FRED  ZAUGG  COAST  SALES  CO. 

907  N.W.  Irving  St.  307  Main  Street 
Portland,  Ore.  Seattle,  Wash. 

STEVENS  SALES  CO. 

41  Post  Office  Place  Salt  Lake  City,  Utah 


TRICO  FUSE  MFG.  CO.,  Milwaukee,  Wis. 


No  need  to  stop  produc¬ 
tion  to  oil  machines — no 
bearing  failures  due  to 
lack  of  oil — no  waste.  Mod¬ 
ernize  your  equipment  and 
conserve  critical  materials,  man-power  —  and 
increase  production.  INSTALL  TRICO  AUTO¬ 
MATIC  OILERS. 


COLORTOP 
FUSES 

All  colored — safe 
— shockproof  top 
tells  size  on  sight. 
Always  show  when 
they  blow.  De¬ 
pendability  means 
FEWER  shut¬ 
downs.  Minimum 
amount  of  critical 
INSIST  ON  COLORTOPS!  materials  used. 


COAST  REPRESENTATIVES 

\V.  K.  Younc  Co..  1344  Broadway.  Denver 
H.  11.  Van  Luren.  307  E.  3rd  St..  Ix)s  Angeles 
Albert  S.  Knight,  3006  Western  Are.,  Seattle 
I’aelfic  Industrial  Products  Co. 

!>th  A  Harrison  Sts..  Oakland,  California 
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G.C.A. 

Lamp  Replacers 
Lamp  Base 
Removers 
Cartridge  Fuse 
Tongs 

S%vitch  Hooks 

Send  for  Catalogue 

We  have  been  making 
safety  tools  for  26  years 

THE  G.  C.  A. 
Manufacturing  Co. 

Pittsfield,  Mass. 


TORK  CLOCKS 


THE  POPULAR  TIME 
SWITCH  UNE  KNOWN 
EVERYWHERE 

NOW — lower  prices 
and  higher  capacities 


There  is  a  Tork  Clock  for 
every  regular  switching  Job;  60  minute, 
4  hour  or  daily  cycles. 

Bulletins  on  request 

THE  TORK  CLOCK  CO.,  Ine. 
MOUNT  VERNON,  N.  Y. 

Western  Representatives: 

A.  R.  Slimmon,  445  E.  3rd  St.,  Los  Angeles 
Geo.  H.  Curtiss,  540  McAllister  St.,  S.  F. 
H.  M.  Sayers,  1101  Eastlake  Ave.,  Seattle 
Stevens  Sales  Co.,  41  P.O.  Place,  Salt  Lake  City 

Felix  Simon,  P.  O.  Box  614 . Denver 

H.  Geo.  Shefler,  P.  O.  Box  1587  .  .  .  Phoenix 


pnpu 

made  this  news _ 

W.  E.  Hughes,  Vancouver 
Electrical  Leader,  Dies 

W.  E.  Hughes,  president  of  Electric 
Panel  Mfg,  Ltd.,  at  1250  Richards 
Street,  Vancouver.  B.  C.,  and  one  of 
the  oldest  figures  in  the  electrical  in¬ 
dustry  in  Vancouver,  died  recently, 
following  a  brief  illness.  He  was  in 
his  76th  year. 

Mr.  Hughes  began  his  career  when 
17  with  the  Thompson-Houston  Com¬ 
pany  in  Boston,  Mas.s.,  now  a  General 
Electric  organization,  and  later  joined 
the  Cutter  Mfg.  Co.’s  plant  at  Phila¬ 
delphia  as  superintendent. 

He  went  to  the  Yukon  in  1898.  then 
to  Seattle  in  1900,  and  finally  arrived 
in  Vancouver  in  1910.  In  1914,  Mr. 
Hughes  was  with  the  Electrical  Mfg. 
Co.’s  plant  on  Industrial  Island,  and 
in  1921.  in  company  with  J.  S.  Don. 
the  business  of  Electric  Panel  Mfg. 
was  formed. 

•  Ernest  J.  Schweitzer,  retired 
president  of  Schweitzer  Lighting  Fix¬ 
ture  Co..  Los  Angeles,  died  Mar.  6. 

•  Arthur  L.  “Pop”  Hughes,  electri¬ 
cal  contractor  of  San  Francisco,  died 
Mar.  7.  age  67  years. 

•  George  F.  Chaphe,  electrical  en¬ 
gineer  of  Portland,  recently  employed 
by  the  U.  S.  Army  Engineers.  North 


Made  ofifj6jDRIVER.HARRIS  COMPANY 


Stocked  for  the  Coast  Trade  at 

SAN  FRANCISCO 

235-241  San  Bruno  Ave, 

LOS  ANGELES 

449  South  San  Pedro  St 

SEAHLE 

2122  Fourth  Ave. 

By _ 

ANGUS-CAMPBELL,  INC. 


Answer  To  "Who  Am  I?" 

See  Page  88 
B.  C.  Hill 


Pacific  Division,  died  in  that  city  in 
March. 

•  H.  .1.  Newton  and  Graham  Hou 
BIRD,  of  National  Electric  Product- 
Corp.,  have  both  received  promotions, 
Newton  was  called  to  Pittsburgh  to 
become  general  sales  manager  of  the 
company  last  month.  Holabird  ha- 
gone  to  San  Francisco  to  become  dis¬ 
trict  manager  in  Newton’s  place.  Hola- 
bird  is  a  former  San  Franciscan,  hav 
ing  many  years  ago  operated  the 
wholesale  electrical  firm  named  Hola- 
hird-Reynolds  Electric  Co.  He  ha- 
heen  active  in  PCEA  and  the  former 
Los  Angeles  Electrical  Development 
League. 

•  T.  L.  Rosenberg,  president  and 
owner  of  T.  L.  Ro.'senberg  Co.,  indus 
trial  electrical  contractor  of  Oakland 
Calif.,  was  elected  a  director-at-larg 
of  the  National  Industrial  Service 
Assn,  at  its  recent  war  conference  held 
at  St.  Louis  Jan.  26-27.  Roscnber; 
was  also  re-elected  president  of  the 
Electrical  Contractors  Assn,  of  North 
ern  California  at  its  annual  meeting  in 
February. 

•  Allan  Miller,  registrar  of  the 
California  State  Contractors  License 
Bureau,  has  resigned  and  Herbert 
Weyler.  formerly  a  licensed  contract 
or  of  Santa  Barbara.  Calif.,  has  beer 
appointed  to  take  his  place  effective 
.^pril  1. 

•  Frank  Mansur,  formerly  Sonthem 
California  Edison  Co,  illuminating  en¬ 
gineer,  is  now  in  naval  officers’  train 
ing  at  Cambridge,  Mass.  He  ah'' 
worked  for  awhile  at  the  Navy 

at  Mare  Island  as  a  civilian  engineer 


J 
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Brenton  in  Navy;  Bankus 
PGE  Chief  Engineer 


,  n  t  f  1  Driusii  v^oiuniDia  loresirv  aepan- 

\^alli  r  Brenton,  tor  several  years  »  a  c  Ayr  di  i 

. .  -  .  D  j  1  'n  ment;  A.  S.  C.  Musgrave  and  J.  Blake, 

rhief  e.  iineer.  Portland  General  Llec-  ir-  »  •  j  rp  u  i.  ir 

u  i  .  J  1  c  Victoria,  and  T.  H.  Crosby,  Vancouver, 

trie  O’-,  has  been  granted  leave  ot 

absena  from  the  company  for  the  •  Lionel  E.  Moore  has  been  named 
duratioii  to  go  into  active  duty  with  Westinghouse  X-ray  division  manager 
the  U.  Naval  Reserves  as  lieutenant  Portland  area.  He  has  been 

comniatider.  Engineer  Corps.  Brenton  with  Westinghouse  for  10  years,  first 

joined  the  company  as  assistant  engi-  gj  Seattle  and  later  at  Los  Angeles, 

neer  in  1929  and  was  made  chief  in  Moore  succeeds  Henry  D.  Moreland, 

1930.  He  receiv^ed  his  electrical  engi-  transferred  to  East  Pitts- 

neering  degree  from  the  University  of  burgh  as  manager  of  X-ray  products 

Oregon  and  his  mechanical  engineer-  f^j.  jjjg  agency  and  specialties  division 

ing  at  Cornell.  ^  \\/^estinghouse. 

John  Bankus,  recently  assistant  chief 

engineer  of  the  company,  has  been  ap-  •  Berkeley  Snow,  executive  secre- 

_  tary.  Northwest  Electric  Light  &  Power 

Assn.,  Portland,  was  appointed  vice- 
the  1943  Red  Cross  war 
fund  campaign  for  Multnomah  County 

^  C.  P.  CuLBERT.  Western  manufac- 
representative  for  Proctor  ap- 
yflr  pliances,  now  a  captain  in  the  U.  S. 

Air  Corps  at  Dayton.  Ohio. 

#  Lloyd  Steele,  Puget  Sound  Power 
&  Light  Co.,  now  lieutenant, 
grade,  in  the  U.  S.  Navy. 

#  Walter  Lind, 

Pacific  Gas  Electric  Co.,  Oakland, 
has  received  a  commi.ssion  as 
in  the  U.  S.  Naval  Reserves. 

y  #  First  Girl  to  enter 

for  women  from  General  Electric 
works  at  Oakland  was  LaVerne  Rem- 
mers. 


UNRESTRICTED! 


SolderlpsSf  T applets  Wire  Connectors 

IJy  WPB  order,  solder  joints  are  prohibited  wherever  an 
other  iiroduct  meeting  electrical  reQuirements  can  be 
used.  IDKAI,  "Wire-Nuts"  Is  the  product  that  fills  the 
bill.  They  use  none  of  the  critical  materials — tin,  lead 
or  rubber  required  for  solder  aiul  tape  joints.  They’re 
ai>plied  faster,  inspected  faster.  OK’ii  faster.  IMMFIDI- 
ATELY  AVAILA15LE1 

Knock  Cut  Wiring  Jobs  FAST 
by  Giving  Wire  Joints 

-The  New  ONE-TWO^^ 

1_STR1P  WIRES  2 — SCREW  ON. 

THAT’S  ALL! 

Thousands  of  wirinB  contractors  are  rushing  war  wiring 
jobs  to  completion  this  faster,  easier,  safer,  surer,  "Wire- 
-Niits”  way.  Carry  "Wire  Nuts”  in  your  iKtcket  and  apply 
cold.  Make  a  better  joint  electrically,  stronger  mechani¬ 
cally.  SIZE’S  FOK  EV  ERY  JOB.  JAilly  Approved.  Listed 
by  Underwriters’  Laboratories,  Inc.  Write  for  FREE 
Samples.  No  Delivery  Delays. 

PROMPT  SHIPMENT 


IDEAL  COMMUTATOR  DRESSER  COMPANY 
WEST  COAST  WAREHOUSE  STOCKS: 

Strleby  &  Barton.  Ltd.,  912Vi  E.  3rd  St..  Los  Angeles.  CaL 
F.  M.  Nicholas  C«..  1123  Harrison  St.,  San  Franclseo.  Cal. 
L.  S  Foley.  1233  N.  W.  12ih  Avenue.  Porllond.  Oregon 
Robinson  Sales  Co.,  3215  Western  Avenue.  Seattle,  Wa.sh. 


CLASSIFIED  SECTION 


WANTED 


BANKUS 


Two  used  full  Diesel  Elecfric  Sets 
Each  400  or  500  KVA,  3  phase, 
60  cycles,  2300  volts.  Give  com¬ 
plete  description  and  price 
crated. 

Write  Box  43,  Electrical  West 
68  Post  Street,  San  Francisco,  Calif. 


pointed  chief  engineer  in  Brenton’s 
place.  Bankus  was  graduated  from  the 
Lniversity  of  California  in  electrical 
engineering  and  spent  two  years  with 
Crown  Willamette  Paper  Co.  in  elec¬ 
trical  installation  work  at  Oregon 
City.  Ore.,  and  Ocean  Falls,  B.  C.  He 
came  to  P.G.E.  20  years  ago. 

•  John  C.  Plankinton,  manager  of 
the  commercial  department,  North- 
we.«tern  Electric  Co.,  Portland,  was 
elected  president  of  the  Pacific  North¬ 
west  V.M.C.A.  Area  council  at  the  an¬ 
nual  meeting  of  that  organization  held 
in  Longview.  Wash.,  Mar.  16. 

®  WiLi.iAM  E.  Melarkey,  formerly 
executive  engineer  of  Hilo  Electric 
Light  (.0.,  Hilo,  Hawaii,  is  now  lieu- 
tenant-fommander  in  the  14th  A'aval 


Member  A.I.E.E 

JULIEN  H.  DAVIS 

Consulting  Engineer 
Industrial 

Utility-EleetricabMechanical 

10  So.  Broadway  Los  Angeles,  Calif. 


Stacy  W.  Litke,  lineman  helper 
for  the  Los  Angeles  Department 
of  Water  &  Power,  was  the  utili¬ 
ty's  one-thousandth  employee  to 
join  the  armed  services.  Here  H. 
G  Gardett,  Bureau  of  Power  & 
Light  general  manager,  congratu¬ 
lates  Litke  at  party  in  his  honor. 


“WHAT  CAN  IT  DO  FOR  ME?” 

Advertising  that  is  read  with  this  thought 
in  mind  may  provide  the  solution  to  a  prob¬ 
lem  that  has  kept  you  awake  nights. 

We  all  know  “It  Pays  To  Advertise.”  It 
pays  just  as  big  to  investigate  WHAT  IS 
ADVERTISED — every  month  in 
ELECTRICAL  WEST 


•& 


STANDARD  AND  SPECIAL 
'^QAian 


iyQ5i^n 

PORCELAIN  INSULATORS 


TRANSFORMER  BUSHINGS 
INDOOR  BUS  SUPPORTS 
RACK  SPOOLS 
POT  HEAD  PORCELAINS 


FOR  LARGE  OR 
SMALL  ACCOUNTS 


Whether  your  account  is  large  or 
small,  business  or  personal,  check¬ 
ing  or  savings,  you  will  find  our 
Mailway  service  helpful.  We  have 
special  facilities  to  make  banking 
by  mail  easy  and  prompt.  Our  care¬ 
ful  attention  to  your  needs  will  en¬ 
able  you  to  bank  with  us  by  mail, 
at  greater  convenience  to  you. 

Open  a  jMjiIu  j)  account  by  mail 
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•  Dr.  Sanford  Alexander  Moss. 
General  Electric  Co.  turbine  engineer 
and  developer  of  the  airplant  turbo¬ 
supercharger,  returned  to  alma 
mater.  University  of  Californi.t.  from 
which  he  graduated  in  1896  wiifi  a  B.S. 
degree,  and  1900  with  M.S.,  to  have 
conferred  upon  him  an  honorary  de¬ 
gree  of  Doctor  of  Laws,  at  the  Tith  an¬ 
niversary  ceremonies  of  the  university. 
Mar.  25,  1943.  Dr.  Moss  had  pre- 
viously  received  a  Ph.D.  from  Cornell 
for  a  thesis  on  the  gas  turbine.  A 
native  of  San  Francisco,  he  worked 
during  school  years  as  mechanic  in 
pioneer  machine  and  ironworks.  At 
Schenectady  he  worked  on  the  develop¬ 
ment  of  a  gas  turbine  under  the  direc¬ 
tion  of  Dr.  Charles  P.  Steinmetz  and 
Prof.  Elihu  Thompson  in  We.st  Lynn. 


notes _ 

•  Richard  E.  Arbogast  announced 
from  Salt  Lake  City  the  opening  of  an 
office  of  Newffiery  Electric  Corp.,  of 
Los  Angeles,  in  that  city.  He  now 
heads  the  organization,  his  father 
Glenn  E.  Arbogast  having  retired  re¬ 
cently.  His  brother,  Woodrow  Arbo 
GAST,  recently  moved  to  Phoenix,  to 
open  an  Arizona  headquarters  for  the 
corporation.  This  contracting  firm  has 
contracts  in  Utah,  Arizona.  California 
and  Washington  in  various  military 
and  war  production  projects.  Alvin 
M.  Evans  was  placed  in  charge  of  the 
Utah  office  as  superintendent. 
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For  dependable  anchoring  under  all  condi¬ 
tions,  use  Eversticks.  Made  of  tough,  rust- 
resistant,  malleable  iron  .  .  .  quick  and  easy 
to  install  .  .  .  expand  in  undisturbed  earth. 
Preferred  by  engineers  and  crews  alike. 

Write  for  latest  Everstick  bulletin. 


EVERSTICK  ANCHOR  CO.I 

FAIRFIELD.  IOWA 


•  Line  Material  Co.  has  moved  its 
Los  Angeles  office  and  warehouse  to 
new  quarters  at  916  East  Third  St. 
Paul  K.  Churchill  is  division  sales 
manager  and  Paul  E.  Brackett  is  in 
charge  of  the  Los  Angeles  office. 

•  Ricketts-Sewell  Electric  Ltd.. 
engineers  and  contractors,  formerly 
operating  from  429  West  Pender  St.. 
Vancouver.  B.  C.,  is  now'  located  in 
new'  offices  at  617  B.  C.  Mining  Build¬ 
ing.  402  West  Pender  St.,  Vancouver. 

•  Fire  which  threatened  the  entire 
business  district  of  Dawson  Creek. 
B.  C.,  boom  town  at  the  start  o*  the 
Alaska  Highway,  gutted  the  premises 
of  Arthur  P.  Everest,  electrical  sup¬ 
ply  dealer. 

•  Robert  Griffin,  for  the  past  sev¬ 
eral  years  proprietor  of  Crown  h.lec- 
trie  Co.,  electrical  contractors,  San 
Francisco,  has  closed  up  the  business 
for  the  duration  to  accept  a  commis¬ 
sion  in  the  Navy. 
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The 

Manufacturers’ 

Directory 

TO  USE  THE  DIRECTORY,  locdfe  the  listing  of  the  manufacturer  you  wish  to  contact.  Under  the  company's  name  are  listed  the  Western 
branch  offices  or  Western  representatives.  If  the  name  of  the  manufacturer  is  not  known,  turn  to  the  "Where  to  Buy  It  in  the  West"  guide 
and  look  under  the  product  heading.  *  Every  manufacturer  operating  in  this  territory  is  privileged  to  be  included  without  charge.  While 
this  Directory  is  as  accurate  and  complete  as  the  publishers  could  make  it,  ELECTRICAL  WEST  assumes  no  responsibility  for  errors  or  omissions. 


A-A  electric  MFC.  CO.,  THE, 
Bridtieport,  Conn. — Alexander  W. 
Bromberg,  Los  Angeles. 
accurate  MFC.  CO..  Garfield, 
N.  J. — F.  J.  Airey  Co.,  Loe  An¬ 
geles  :  A.  E.  Rowe  Co.,  San 
Francisco, 

ACME  STEEL  CO.,  Chicago,  Ill.— 
S.  J.  Johnson,  Pac.  Coast  Sales 


THE  ALLEN  LINE 


•  Soder 

For  All  Metals 


NOTE 


WRITE  FOR  NEW 
SODER 

REQUIRES  NO 
PRIORITY 


•  Fluxes 

For  All  Metals 

All  Forms,  Liquid,  Paste, 
Salts,  Oil 

All  Special  Government 
Specification  Fluxes,  etc. 


•  Representatives 

SEAHLE: 

H.  B.  Squires  Co.,  552  1st  Ave.,  So. 
SAN  FRANCISCO: 

H.  B.  Squires  Co.,  1277  Howard  St. 
LOS  ANGELES: 

SDrake-Wilcox,  408  So.  Spring  St. 
DENVER: 

Ja-es  H.  Blinn  Co.,  1530  16th  St. 
SALT  LAKE  CITY: 

E.  C.  Coffin  Co.,  2052  E.  9th  St.,  So. 


Send  for  Catalog 


L.  ALLEN  CO.,  INC. 

6'lft  Hryn  Mawr 
‘v  venue 

CHIC  LGO,  ILL. 


Mgr.,  Los  Angeles ;  Dist,  Mgrs. : 
H.  M.  Angc'll.  Seattle ;  Harry 
Holm,  Portland :  G.  J.  Stewart, 
Vancouver;  R.  W.  Chaffee,  San 
Francisco ;  W.  F.  Tucker,  Los 
Angeles. 

ACORN  INS.  WIRE  CO.,  INC,, 
Brooklyn,  N.  Y. — Keeler  White 
Co.,  Seattle,  Portland,  San  Fran¬ 
cisco,  Los  Angeles. 

ADALET  MFG.  CO..  THE.  Cleve¬ 
land.  Ohio — Angus-Campbell,  Inc., 
San  Francisco,  Los  Angeles. 
ADA.M  ELECTRIC  CO..  FRANK. 
St.  Louis.  Mo. — A.  F.  Cook,  Spo¬ 
kane  :  Columbia  Elec.  Mfg.  Co., 
San  Francisco ;  Zinsmeyer,  Inc., 
Los  Angeles ;  Fred  E.  Staible,  Inc., 
Denver ;  Wm.  R.  Miller,  Albu¬ 
querque. 

AEROVOX  CORPORATION,  New 
Bedford.  Mass.  —  Dist.  Offices: 
Seattle,  San  Francisco,  Los  An¬ 
geles.  Denver.  Houston. 

AJAX  ELECTROTHERMIC  CORP., 
Trenton,  N.  J. — E.  A.  Wilcox 
Co.,  San  Francisco;  J.  Max  Lee 
Co.,  Los  Angeles ;  Fairman  B. 
Lee,  Seattle. 

ALI.EN-B RADLEY  CO..  Milwaukee. 
Wis. — Garland-A.Tolter  Eng.  Corp., 
Seattle,  Portland,  San  Francisco; 
Zinsmeyer  Co.,  Los  Angeles ;  L. 
E.  Belfort,  San  Diego,  Peterson 
Co.,  Denver;  Nickerson  Machy. 
Co.,  Salt  Lake  City ;  C.  F.  Cate, 
El  Paso ;  Industrial  Machy.  Co., 
Great  Falls,  Mont. 

ALLEN  CO.,  INC.,  L.  B.,  Chicago. 
Ill. — H.  B.  Squires  Co.,  Seattle, 
San  Francisco;  Sprake  -  Wilcox, 
Los  Angeles ;  Janies  H.  Blinn 
Co.,  Denver;  E.  C.  Coffin  Co., 
Salt  Lake  City. 

ALLIANCE  MFG.  CO„  Alliance, 
Ohio — D.  L.  Herman,  Seattle; 
Gillan  Sales  Co.,  San  Francisco, 
Txw  Angeles.  Denver. 

ALLIED  ELEC.  PRODUCTS.  INC.. 
Irvington.  N.  J, — C.  R.  Hunt, 
San  Francisco. 

ALLIS-CHALMERS  MFG.  CO.. 
Milwaukee,  Wis.  —  Dist  Mgrs. : 
A.  J.  Schmitz.  Seattle;  A.  R. 
Kohlmetz,  Spokane ;  F.  V.  Sams, 
Portland ;  F.  C.  Angle,  San  Fran¬ 
cisco ;  A.  D.  Brown.  Los  Angeles; 
J.  L.  Singleton,  Denver;  B.  A. 
Seare,  Salt  Lake  Cityi  O.  F. 
Metz,  El  Paso. 


ALL  STEEL  EQUIP.  CO.,  INC., 
Aurora,  III. — W.  M.  Sanderlin, 
Seattle;  J.  J.  Noble.  San  Fran¬ 
cisco  ,  W.  S.  Sweet.  Los  Angeles ; 
W.  E.  Young,  Denver:  L.  V.  Wil¬ 
son,  Phoenix. 

ALUMINUM  COMPANY  OF 
AMERICA,  Pittsburgh.  Pa. — 
Sales  Offices :  Seattle,  San  Fran¬ 
cisco,  Los  Angeles,  Denver. 

AMCO  MFG.  CO.,  Los  Angeles, 
Calif. — General  Distributors,  Seat¬ 
tle:  Frank  D.  Fagan  Co.,  San 
Francisco ;  F.  J.  Airey  Co.,  Los 
Angeles. 

AMERICAN  AUTOMATIC  ELEC¬ 
TRIC  SALES  CO..  Chicago,  Ill.— 
District  Offices:  San  Francisco, 
Los  Angeles,  Seattle. 

AMERICAN  BLOWER  CORP.,  De¬ 
troit,  .Mich. — Branch  Offices:  Seat¬ 
tle,  Tacoma,  Portland,  San  Fran¬ 
cisco,  Los  Angeles,  Salt  Lake 
City,  Denver. 

AMERICAN  BRASS  CO..  Water- 
bury.  Conn. — E.  P.  Hammond, 
Seattle ;  A.  W.  Gruss,  San  Fran¬ 
cisco ;  G.  T.  Piersol,  Ixis  Angeles; 
R.  G.  Burg,  Denver. 

AMERICAN  ELECTRIC  CABLE 
CO.,  Holyoke.  Mass. — James  C. 
Pope,  Jr..  Los  Angeles;  Jack  K. 
Montgomery,  Denver. 
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ALLIED  INDUSTRIES 

532  1st  Ave.  So.,  Seattle 

ELEiCTRIC  AGENCIES,  Inc. 

198  Georgia  St., 
San  Francisco 


Keep  Electrical  Equipment  In  Good  Condition 


Avoid  breakdown  of  electrical 
apparatus  with  the  aid  of  this  re¬ 
liable  testing  equipment.  Its  ac¬ 
curacy  and  reliability  have_  given 
it  a  preeminent  position  in  the 
field. 

VIBROTEST  ...  For  testing  insu¬ 
lation  resistance 

VIBROGROUND  ...  For  measur¬ 
ing  ground  resistance 
HYPOT  .  .  .  For  testing  insulation 
breakdown 

Our  western  field  engineers  listed 
at  right  are  at  your  service. 


► 

► 

► 

► 

► 


C.  B.  Anderson  Company 

Box  1836 

Amarillo.  Texas 

Arthur  Booth 

210  West  Seventh  Street 

Los  Angeles,  California 

A.  H.  Cox  &  Company,  Inc. 

1757  First  Avenue,  South 

Seattle,  Washington 

George  L.  Hoffman 

210  N.  W.  11th  Avenue 

Portland,  Oregon 

T.  R.  Routh  Company 

1045  Bryant  Street 

San  Francisco,  California 


ASSOCIATED  RESEARCH  INCORPORATED 

231  S.  GREEN  STREET  CHICAGO,  ILLINOIS 


The 

AUSTIN 

LINE 

• 

AMERICAN  Hot  Dipped  and 
Lacquered  Rigid  Conduit 

AMERICAN  Black  Enameled 
Rigid  Conduit 

AUSTIN  Hot  Dipped  and  Lac¬ 
quered  Electrical  Metallic 
Tubing 

AUSTIN  Wires  and  Cables 

AUSTIN  Flexible  Cords  and 
Fixture  Wire 

AUSTIN  Flexible  Steel  Conduit 

AUSTIN  Outlet  Boxes,  Covers 
and  Switch  Boxes 

AUSTIN  Fittings  for  Rigid  Con¬ 
duit,  Electrical  Metallic  Tub¬ 
ing  anti  Flexible  Steel  Conduit 

AUSTIN  Line  -  O  -  Let  Conduit 
Bodies  and  Covers 


Also  manufacturers  of 
ISavy  Steel  Enclosures 
with  interiors  accord¬ 
ing  to  9-S  Series  of 
Navy  drawings  and 
specifications 

• 

The  M.  B.  AUSTIN  CO. 

Chicago,  Ill. 

Western 

Representatives 

J.  S.  POMEROY  COMPANY 
1004  E.  Fourth  St. 

Los  Angeles,  California 

F.  M.  NICHOLAS  CO. 

1 123  Harrison  St. 

San  Francisco,  California 

JAMES  H.  BLINN  CO. 
1530— 16th  St. 

Denver,  Colo. 

W.  W.  WHEAT  AND  SON 
560  First  Ave.  South 
Seattle,  Washington 
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AMERICAN  ELEC’L  HEATER  CO.. 
Detroit,  Mich. — R.  G.  Ellis,  Los 
Angeles. 

AMERICAN  ELECTRIC  SWITCH 
CORP.,  Minerva.  O. — R.  C.  James, 
Seattle;  Alexander  W.  Bromberg. 
Los  Angeles;  Jas.  J.  Noble  Co., 
San  Francisco. 

AMERICAN  FLEXIBLE  CONDUIT 
CO.,  New  Bedford,  Mass. — Albert 
S.  Knight  Co.,  Seattle;  Walter  S. 
Sweet.  Los  Angeles. 

AMERICAN  FLEXIBLE  COUP¬ 
LING  CO..  Erie,  Pa.— Snyder 
Eng’g  Co.,  Los  Angeles. 

AMERICAN  LAVA  CORP..  Chatta¬ 
nooga,  Tenn.  —  Electric  Material 
Co.,  San  Francisco,  Los  Angeles. 

AMERICAN  MICROPHONE  CO.. 
INC.,  Los  Angeles,  Calif. — Branch 
offices :  Seattle,  San  Francisco.  Salt 
Lake  City. 

AMERICAN  PHENOLIC  CO.,  Chi¬ 
cago,  III.  —  Don  H.  Burcham. 
Portland ;  J.  P.  Hermans,  San 
Francisco. 

AMERICAN  SAFETY  APPLI¬ 
ANCES  CO.,  San  Francisco, 
Calif. — Sold  through  leading  elec¬ 
trical  wholesalers. 


American  Transformer  Co. 


178  Emmett  St. 
Newark,  N.  J. 


Trantfnrmer*  •  Test  Sets 
Voltage  Regulators 
Rectifiers  •  Welders 


H.  B.  Squires  Co. 


REPRESENTATIVES 

1277  Howard  St. 
San  Francisco 


Henger  Seltzer  Co. 
Jos.  D.  Sinnott 
J.  Ludvig  Hansen 


130  S.  Hewitt  St. 

Los  Angeles 
1203  Western  Av. 
Seattle,  Wash. 
University  Bldg. 
Denver.  Colo 


AMERICAN  SAFETY  RAZOR 
CORP.,  Brooklyn.  N.  Y.  —  V. 
Strite  (Geo.  H.  Eberhard  Co.), 
San  Francisco. 

AMERICAN  STEEL  &  WIRE  CO.. 
Cleveland.  Ohio — -Columbia  Steel 
Co.,  Seattle.  Portland,  San  Fran¬ 
cisco,  Los  Angeles. 

AMERICAN  TRANSFORMER  CO.. 
Newark,  N.  J. — Jos.  D.  Sinnott, 
Seattle;  H.  B.  Squires  Co.,  San 
Francisco;  Henger  -  Seltzer  Co.. 
Los  Angeles ;  J.  Ludvig  Hansen, 
Denver. 

ANACONDA  WIRE  *  CABLE  CO.. 
New  York  City — E.  A.  Casey, 
Div.  Mgr.,  San  Francisco.  Branch 
Offices :  Seattle,  San  Francisco, 
Los  Angeles,  Denver.  Leading 
wholesalers  in  all  principal  cities. 
ANCHOR  WEBBING  CO.,  Paw- 
tuf-ket.  R.  I. — Ltvj  .1.  Meyberg  Co., 
San  Francisco,  Los  Angeles. 
ANDERSON  BRASS  WORKS.  INC., 
Birmingham,  Ala. — Waltham,  De 
Wirt  &  Krusi.  San  Francisco; 
Industrial  Eng’g.  &  Equip.  Co., 
I.o.s  Angeles:  D.  H.  Lundin  &  Co.. 

ANGELlis  CIHMES  CO..  Los  An¬ 
geles.  Calif. — Frank  D.  Fagan 
Co.,  San  Francisco. 

ANSONIA  ELEC.  CO..  Ansonia. 
Conn. — Keeler,  White  Co..  Seattle, 
San  Francisco,  Los  Angeles. 
APEX  MFG.  CO..  Oakland.  Calif.— 
Califomia-Arizona  Sales  Agency, 
San  Diego. 

APEX  ROTAREX  CORP.,  Cleve¬ 
land,  O. — Pacific  Coast  Sales  & 
Service.  Oakland.  Branch  Offices  : 
Seattle,  Portland,  Los  Angeles, 
Denver,  Salt  Lake  City. 
APPLETON  ELEC’TRIC  CO..  Chi¬ 
cago,  III. — Dist.  Mgrs. :  A.  W. 
Rockwell.  San  Francisco :  E.  S. 
Conrad,  Los  Angeles :  R.  .1.  Lid- 
gate,  Seattle  ;  C.  D.  Belt.  Denver  ; 
H.  R.  Johnson.  Dallas. 
APPLETON  RUBBER  CO..  Frank¬ 
lin,  Mass. — Allied  Industries,  Inc.. 
Seattle ;  Electric  Agencies,  Inc., 
San  Francisco  . 

ARCO  CO.  OF  CALIFORNIA.  Los 
Angeles,  Calif. — Insulating  varn- 


F.  M.  NICHOLAS  CO. 

Representing 
THE  M.  B.  AUSTIN  CO. 

Electric  Wiring  Products 

GREAT  WESTERN  FUSE  CO. 

Renewable  and  Non-Renewable  Cartridge  Puses 

IDEAL  COMMUTATOR  DRESSER  CO. 

Motor  Maintenance  Equipment,  Tools 
and  Electrical  Specialties 

FEDERAL  ELECTRIC  CO. 

Horns,  Sirens,  Bells  and 
Control  Equipment 

KNOX  PORCELAIN  CORP. 

Knobs,  Tubes,  Insulators, 

Porcelain  Boxes  and  Covers 

PENN-UNION  ELECTRIC 

Solderless  Connectors,  Lugs  and 

I  123  Harrison  St. 

San  Francisco,  Calif. 


CORP. 

Fittings 

Telephone 
UNderhill  4830 


ish  only,  Harwood  Limited,  Se¬ 
attle,  Portland,  San  Francisco, 
Los  Angeles. 

ARROW-H  ART  &  HEGEMAN 
ELEC.  CO..  The.  Hartford,  Conn. 
— District  Offices:  San  Francisco, 
Los  Angeles. 

AR-nSTIC  LAMP  MFG.  CO..  INC., 
New  York,  N.  Y.— Clarke-Hoyt, 
Seattle ;  Fleming  &  Niswonger, 
San  Francisco. 

ASHEVILLE  MICA  CO..  Biltmore, 
N.  C. — Harwood,  Ltd.,  Seattle. 
Portland,  San  Francisco,  Los 
Angeles. 

ASSOCIATED  RESEARCH,  INC., 
Chicago,  Ill. — A.  H.  Cox  &  Co., 
Inc.,  Seattle ;  Geo.  L.  Hoffman, 
Portland ;  T.  R.  Routh  (3o.,  San 
Francisco ;  Arthur  Booth,  Los  An¬ 
geles  ;  W.  J.  Kantenberger  Co., 
D&Ilss* 

ATWOOD  &  MORRILL  CO..  Sa¬ 
lem,  Mass. — Ray  Smythe,  Port¬ 
land  ;  Oliver  B.  Lyman,  San 
Francisco ;  A.  W.  Anderson,  Los 
Angeles. 

M.  B.  AUSTIN  CO..  THE,  Chicago. 
HI.— W.  W.  Wheat  &  Son.  Seat¬ 
tle  ;  F.  M.  Nicholas  Co.,  San 
Francisco ;  J.  G.  Pomeroy  Co., 
Los  Angeles;  James  H.  Blinn  Co., 
Denver. 

AUTH  ELEC’L  SPECIALTY  CO., 
INC.,  New  York  City — Wm.  J. 
Cottrell,  Portland :  James  J. 
Noble  Co.,  San  Francisco :  Rapid 
Appliance  Co.,  Los  Angeles ;  Gro¬ 
ver  C.  Moore,  Ft.  Worth,  'Tex, 

AUTOMATIC  ELECTRIC  CO..  Chi¬ 
cago,  111. — American  Automatic 
Elec.  Sales  Co.,  Portland,  San 
Francisco,  Los  Angeles. 

AUTOMATIC  ELEC.  MFG.  CO.. 
Mankato.  Minn. — Factory  Reprs. : 
Jack  E.  Way.  Seattle;  Ralph  B. 
Clanp.  lx's  Anirek's 

AUTOMATIC  SWITCH  CO..  New 
York,  N.  Y.— F.  W.  Carlson, 
Seattle ;  Paul  S.  Everley,  San 
Francisco:  Associated  Sales 

Engrs.,  Los  Angeles ;  William  A. 
Flatt  Co.,  Denver. 

AUTOMATIC  washer  CO..  New- 
ton,  la. — Dist.  Mgrs. :  Garrett 
Lowman,  Seattle;  C.  J.  Reid.  Los 
Angeles;  R.  D.  Wilson,  Denver: 
W.  D.  Brock,  Phoenix. 

AUTOVENT  FAN  &  BLOWER 
Div.,  The  Herman  Nelson  Corp., 
Chicago,  Ill. — Harrison  Sales  Co., 
Seattle ;  Edgar  O.  Kaup.  San 
Francisco ;  John  J.  Brady,  Tuc¬ 
son  :  The  Boyd  Co.,  Albuquerque. 

BABCOCK  &  WILCOX  CO..  New 
York  City — C.  C.  Moore  &  Co.. 
Seattle,  Portland.  San  Francisco. 
Los  Angeles,  Phoenix  ;  Stearns- 
Roger  Mfg.  Co..  Denver ;  James 
J.  Burke  &  Co.,  Salt  Lake  City. 

BARKELEW  ELECTRIC  MFG.  CO.. 
Middletown,  Ohio— Electrical  Spe¬ 
cialty  Co..  Seattle,  San  Francisco, 
Los  Angeles. 

BARTLE’TT  MFG.  CO.,  Detroit. 
Mich. — Geo.  E.  Honn  Co.,  San 
Francisco ;  Jo.slyn  Co.  of  Calif., 
Los  Angeles ;  Line  Material  Co., 


Graybar  Elec.  Co.,  General  Elec 
Supply  Corp. 

BARTLETT  HAYWARD  DIV 
KOPPERS  CO.,  Baltimore,  Md.— 
F.  W.  Stevens.  Portland .  Oliver 
B.  Lyman,  San  Francisco; 
A.  W.  Anderson,  Los  Angeles,; 
Shubart  &  Schloss,  Denver. 
BARTON  CORP.,  THE.  West  Bend, 
Wis.  —  Danford  Sales  Co.,  San 
Francisco:  Harry  Oster  &  Co., 
Los  Angeles. 

BAUER  MFG.  CORP.,  Los  Angelea, 
Calif.  —  Rayburn-Judd  Cc..  PortI 
land.  San  Francisco;  Montgomery 
Bros.,  Salt  Lake  City;  Jos.  V. 
Dean,  Albuquerque. 

BEAVER  PIPE  TOOLS.  INC.. 
Warren,  Ohio — Dist.  Mgrs.:  w! 
Frank  Horne,  Seattle ;  A.  F. 
Howe,  Oakland ;  W.  Frank  Obear. 
Los  Angeles. 

BENJAMIN  ELECTRIC  MFG.  CO.. 
Des  Plaines,  Ill. — Miles  F.  Steel'. 
Vice  Pres.,  Western  Div.,  San 
Francisco.  Sold  exclusively  through 
elec’l  wholesalers.  Dist.  Repra. : 
A.  C.  Sutter,  Seattle;  C.  0. 
Martin,  San  Francisco ;  M.  L 
Fowler.  Los  Angelea ;  R.  Acker¬ 
man,  Salt  Lake  City. 

BETTS  &  BETTS  MFG.  CO.,  New 
York  City — Panama  I,,amp  & 
Com’l.  Co.,  San  Francisco ;  Ra¬ 
pid  Appliance  Co..  Los  Angeles. 
BIDDLE  CO..  JAMES  G..  Phila¬ 
delphia,  Pa. — Quality  Electric  Co.. 
Ltd.,  Los  Angeles. 

BIGNALL  &  KEELER  MACH. 
WORKS.  Edwardsville.  III.— Fer¬ 
ine  Machy.  &  Supply  Co..  Seattle; 
Jenison  Machy.  Co..  San  Fran¬ 
cisco  :  W.  F.  Obear  &  Son,  Lo? 
Angeles. 

BIRDSEYE  ELECTRIC  CORP.. 
Brooklyn.  N.  Y. — G.  W.  I.owman 
&  Associates,  Seattle ;  Ray  J. 
Noel,  Los  Angeles ;  Stone-Hall 
Co.,  Denver. 

BLACKBURN  PRODUCTS  CORP., 
JASPER.  St.  Louis.  Mo. — Burton 
R.  Stare,  Seattle ;  L.  W.  Thomp¬ 
son,  Los  Angeles ;  General  Elec. 
Supi)ly  Corp.,  all  branches. 
BLACKBURN  SPECIALTY  CO.. 
Cleveland,  O. — H.  B.  Squires  Ck).. 
Seattle,  San  Francisco,  Los  .An¬ 
geles. 

BLACKHAWK  MFG.  CO.,  Milwau¬ 
kee.  Wis. — George  A.  Spohr  Pac. 
Coast  Dist.,  Mgr..  Oakland ;  Sales 
Reprs. :  Robert  Floyd.  San  Fran¬ 
cisco  :  Carl  Hefflefinger,  Los  An¬ 
geles. 

BLACKSTONE  CORP.,  Jamestown, 
N.  Y. — J.  J.  Backer  Co.,  Seattle: 
Bader  Distr.  Co.,  Portland ;  Cay- 
gill  Co-,  San  Francisco,  Los  An¬ 
geles  :  Geo.  S.  Conley,  Denver :  R. 
A.  Fifer,  Boise. 

BODINE  ELECTRIC  CO.,  Chicago, 
III. — H.  S.  Emanuels,  Seattle; 
Nadon  Eng’g  &  Sales  Co.,  San 
Francisco ;  H.  M.  Hall,  Los  An¬ 
geles. 


TIME  SWITCHES 

Triple  Pole  •  Double  Pole  •  Single  Pole 
All  three  types  furnished  with  capacities  ranging  from  20  to  200  AMPERES 
PER  POLE,  from  $12.00  up.  Ten  ampere  Time  Switches  from  $3.95  up. 

PROCESS  TIMERS 

INTERVAL  TIMERS  or  PROCESS  TIMERS  furnished  in  two  types— one  reset 
by  hand  (manual)  the  other  resets  itself  automatically.  Both  types  pro¬ 
vided  for  practically  any  cycle  of  time,  fully  adjustable  from  zero  to 
maximum  period.  SYNCHRONOUS.  SELF-STARTING  MOTORS. 

SIGNAL  TIMERS 

For  starting  and  stopping  industrial  work,  school  class  periods,  municipal 
ti—e  signals,  etc.  Up  to  six  signal  periods  permanently  set  at  factory 
with  Sunday  and  Holiday  Cutout  and  Manual  Control.  Prices  $30.0C  up. 

AUTOMATIC  ELECTRIC  MFG.  CO. 

MANKATO.  MINNESOTA 

Factory  Representatives : 

Ralph  B.  Clapp,  340  Towne  Ave.,  Los  Angeles 
Jack  E.  Way,  1001  Wesflake  North,  Seattle 
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REN7AMIM 


WORLD  LEADER  IN 
INDUSTRIAL  LIGHTING  EQUIPMENT 


Distributed  Exclusively 
Through  Electrical  Wholesalers 


BENJAMIN  PRODUCTS 


INDUSTRIAL 

lighting  equipment 

\cluding  Huorescent,  incandescent 
and  mercury  lamp  units 
EXPLOSION-PROOF  UNITS 
DUST-TIGlir  UNITS 
VAPOR-TIGHT  UNI  TS 
FL(K)DLIGHTING 
EOUIPMEN  I 


Whatever  your 
lighting  problems  and 
however  they  may  be 
complicated  by  prob¬ 
lems  of  cost,  installation 
deadlines  and  the  un¬ 
availability  of  certain 
types  of  equipment, 
there  is  a  way  to  solve 
each  and  every  one  of 
them  through  the  cor¬ 
rect  application  of  Ben¬ 
jamin  Specifications  for 
Productive  Lighting  in 
War  Production. 


MARINE  LIGHTINt. 
EQUIPMENT 

MARINE  WIRING  DE\  ICES 


SOCKETS  AND 
OTHER  WIRING  DEVICES 


SIGNAL  EQl  IPMENT 
including  Sirens,  Horns,  Buzzer 
and  Teleco,ie  Relays 


•THE  /rCiy  “MEGGER 
INSULATION  TESTER-* 


SAN  FRANCISCO 

Divisiofi  Sales  Office  for 
Pacific  Cootl 

448  BRYANT  STREET 

San  Francisco,  California 


The  first  U.S.-made  “Megger”  Instruments 
for  testing  electrical  insulation  resistance 
are  now  being  built  in  our  Philadelphia 
factory  and  we  expect  to  be  in  full  produc¬ 
tion  by  about  June  1st  of  this  year. 

These  new  “Megger”  testers  are  of  the 
same  hand  generator  and  direct  reading 
ohmmeter  type,  and  the  same  high  quality, 
as  our  time-tested  “Meg”  and  “Super-Meg” 
instruments,  which  are  so  well-known  for 
their  great  ruggedness  and  durability. 
They  are  housed  in  molded  cases  of  high 
impact-strength  plastic  material. 

Our  manufacturing  facilities  are  com¬ 
plete,  and  we  now  offer  these  new  U.S.- 
made  “Megger”  testers  for  delivery  as 
soon  as  your  priority  and  our  expanding 
production  will  permit.  We  invite  your 
orders  for  them.  Write  for  new  Bulletin 
Number  I735-T. 
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Starters  and  other  devices  for 
fluorescent  lamps 
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WALL  PLATES 


special  arrangement  with  the  origi~ 
nal  makers  of  the  "lAegger"  Testing 
Sets,  our  new  instrument  carries  the 
V.  S.  registered  trade  mark  name 
''MEGGER." 


THE  BRYANT  ELECTRIC  COMPANY 

FRANCISCO  LOS  ANGELES 

T2.>  Eighth  St.  420  So.  San  Pedro  St. 


'  A 


1211-13  ARCH  STREET 
PHILAOaPHIA,  PENNA. 
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Block  Mica,  Mica  Plate  &  Products — Varnished  Oil  Tubing, 
Saturated  Sleeving,  Varnished  Cambric,  Tapes,  Cloths  &  Composites 


BOWIE  SWITCH  CO.,  San  Pran- 
ciaco,  Calif. — Thomas  S.  Wood, 
Seattle;  R.  M.  Small.  San  Fran* 
cisco;  W.  D.  Howze,  Los  Angeles; 
Paul  A.  Douden  &  Co.,  Denver. 

BRAMMEIK  MFC.  CO.,  Davenport, 
la. — W.  C.  Rice  Co.,  San  Fran¬ 
cisco;  C.  W.  Thode.  Los  Angeles. 

BRAND,  WILLIAM  &  CO.,  New 
York,  N.  Y. — Fox  Associates,  Los 
Angeles. 

BRANNON  INCORPORATED.  De¬ 
troit,  Mich. — C.  W,  Thode,  Los 
Angeles. 

BREWER  -  TITCHENER  C  O  R  P  .. 
THE.  Cortland.  N.  Y.  —  Sold 
through  insulator  mfrs. 

BRIEGEL  METHOD  TOOL  CO.. 
THE.  Galva,  Ill.— Seattle :  G.  E, 
Supply,  Northwestern  Agencies, 
Keeler,  White  Co.,  W.  W.  Wheat 
&  Son,  W.  M.  Sanderlin ;  Spo¬ 
kane:  G.  E.  Supply  Corp. ;  Ta¬ 
coma  :  Home  Elec.  Co. ;  Portland : 
G,  E  Supply,  Eofr  Elec.  Co., 
Stubbs  Elec.  Co.,  Northwest  Sales 
Co.,  Keeler,  White  Co. :  Salem : 
Eoff  Elec.  Co. :  San  Francisco : 
Tri-State  Supply,  G.  E.  Supply, 
Jas.  J.  Noble,  Elec.  Agencies, 
Keeler,  White  Co.,  F.  M.  Nicholas 
Co.,  Hodges  &  Glomb,  C.  C. 
Hiliis ;  Los  Angeles :  Tri-State 
Supply,  G.  E.  Supply,  Elec.  Sales 
Co.,  A.  W.  Bromberg,  Assoc. 
Wholesale  Elec.  Co.,  ,J.  G.  Pome¬ 
roy  Co.,  Rutkin  Elec’l  Sales  Co., 
Paul  Rozen ;  Oakland.  Sacramen¬ 
to,  Fresno,  San  Diego,  Phoenix : 
G.  E.  Supply  Corp. 

BRIGHT  LIGHT  REFLECTOR  CO., 
Brooklyn,  N.  Y. — Northwest  Sales 
Co.,  Portland :  I,  H,  Pope,  Oak¬ 
land  ;  Silv-A-King  Sales  Co.,  Los 
Angeles:  R.  F.  Hamilton,  Denver; 
L.  R.  Ward.  Dallas 

BRIGHT  STAR  BATTERY  CO., 
Clifton.  N.  J. — L.  B.  Lamar,  Se¬ 
attle:  W.  F.  Holmes,  San  Fran- 
cksco. 

BRISTOL  COMPANY.  THE.  Water- 
bury.  Conn. — E.  Nubcr,  Pacific 
Coast  Manager,  San  Franci.sco. 
Branch  Offices :  Seattle,  San  Fran¬ 
ci.sco,  Los  Angeles. 

BROWN  COMPANY.  New  York 
City — Earl  Van  Pool,  Dist.  Mgr., 
San  Francisco:  Westinghonse 
Elec.  Supply  Co.,  all  principal 
cities ;  Electric  Supplies  Dist.  Co., 
Ran  Diego. 

BROWNING  MFG.  CO..  Maysville, 
Ky. — Marwood  Limited,  Seattle, 
Portland,  San  Francisco.  Los  An¬ 
geles  ;  Electric  Motor  Shop,  Fresno. 


RYANT  ELECTRIC  CO..  THE 
Bridgeport,  Conn. — Dist.  Offices; 
San  Francisco,  Los  Angel.-s. 

— Bingham- 
-Western  Hardware  & 


BUCKINGHAM.  W.  H., 
ton.  N.  Y.— 

Tool  Co.,  Ned  Licht  Co..  San 
Francisco;  Utah  Safety  Supply 
Co.,  Salt  Lake  City. 

BUFFALO  FORGE  CO..  PufTalo. 
N.  Y.  —  A.  T.  Forsyth,  Seattle; 
J.  G.  Scott  (Moore  Machy.  Co.). 
San  Francisco;  P.  R.  Adrianse! 
Los  Angeles. 

BULL  DOG  ELECTRIC  PRODUCTS 
CO.,  Detroit.  Mich. — Goast  Elec- 
trie  &  Mfg.  Co.,  Portland ;  Safety 
Switchboard  &  Mfg.  Co.,  San 
Francisco:  Mullenbach  Elee'l. 
Mfg.  Co.,  Los  Angeles. 

BULLARD  CO.,  E.  D.,  San  Fran, 
cisco,  Calif. — Branch  Offices:  Se. 
nttle,  Los  Angeles,  Salt  Lake 
City,  Houston. 

BUNTING  BRASS  &  BRONZE 
CO.,  Toledo,  Ohio — Tri-State  Sup¬ 
ply  Corp.,  Los  Angelo;,  San 
Francisco. 

BURDICK  CORP.,  THE.  Milton, 
Wis. — A1  Bush  Elec.  Co.,  San 
Francisco ;  Kelly-Koett  X-Ray 
Co.,  San  Francisco,  Los  Angeles. 

BURGESS  BATTERY  CO..  Free- 
port.  Ill. — District  Offices :  Port¬ 
land,  Denver ;  Dan  J.  Rudat,  San 
Francisco;  V.  T.  Rupp,  Los  An¬ 
geles. 

BURKE  ELECTRIC  CO..  Erie.  Pa 
— Burton  R.  Stare.  Seattle;  Oliver 
B.  Lyman,  San  Francisco;  Otto 
Demmert.  Los  Angeles. 

BURLINGTON  INSTRUMENT 
CORP.,  Burlington,  la. — Wm.  .1. 
Cottrell,  Portland :  A.  A.  Barbers. 
Los  Angeles  :  J.  E.  Brown,  Hous¬ 
ton. 

BURNDY  ENGINEERING  CO., 
New  York  City. — F.  W.  Carlson, 
.Seattle ;  Geo.  E.  Honn  Co.,  San 
Francisco  ;  Condon  &  Young,  Los 
Angeles ;  Riter  Eng’g  Co.,  Salt 
Lake  City. 

BURNLEY  BATTERY  &  MFC. 
CO..  North  East,  Pa. — Joslyn  Co. 
of  California,  San  Francisco,  Loa 
Angeles. 

BTISSMANN  MFG.  CO..  St.  T/uiis. 
Mo. — Dist.  Mgrs. :  O.  A.  Aider- 
man,  Seattle ;  N.  B.  Elrod.  Bur¬ 
lingame  ;  W.  J.  Wilt,  Los  An¬ 
geles  ;  W.  E.  Lanz,  Denver  &  Salt 
Lake  City. 


To  mention  only  two  items  of  our 
complete  line  of  electrical  insulating 
materials — in  which  the  quality  fac¬ 
tor  is  pre-eminently  vital. 


EXTRUDED  PLASTIC  TUBING 


BOWIE  SWITCHING  EQUIPMENT 


WIRE  IDENTIFICATION  MARKERS 

Snug-fitting,  non-projecting — rubber  and  metal 
free — hazard-proof  conductor  markers.  Fabri¬ 
cated  from  standard  flexible  varnished  cotton 
tubing;  devoid  of  all  critical  materials.  Any 
size,  any  marking.  Meet  Army  and  Navy  Air 
Corps  specifications. 


Outdoor  Substation  Equipment  .  .  Cutouts  .  .  Fuses  .  . 
Copper  Fittings  .  .  Automatic  Cutouts  .  .  Busbar  Supports 
.  .  Indoor  Station  Equipment  .  .  Fixed  Gap  Ammeter 

Bowie  Switch  Co . 815  Tennessee,  .San  Francisco 


IVtiie  fot  SamjaUi 


LOS  ANGELES.  CALIF. 


2300  EAST  27TH  STREET 


Manufacturers 

SWITCHBOARDS  AND  PANELBOARDS 
SPECIAL  MOTOR  CONTROL 

RHEOSTATS  AND  RESISTORS 
WIRING  ACCESSORIES 


276  FOURTH  AVENUE,  NEW  YORK,  N.Y, 
325  W.  HURON  STREET,  CHICAGO,  ILL. 


Southwest  Factory  Representatives  and  Assembly  Plant  For 

BullDog  Electric  Products  Co.  Clark  Ck>ntrolIer  Co. 

Detroit,  Michigan  Cleveland,  Ohio 

Bustribution-Power  Distribution*  Motor  Controllers 

Industrial  Trol-E-Duct-Movable  Power*  AC  and  DC  Brakes 
Universal  Trol-E-Duct-Movable  Light*  Welding  Control 

Vacu-Break  Streamlined  Switches  Limit  Switches 

Circuit  Master  Lighting  Panels  Foot  Switches 

Vacu-Break  Power  &  Light  Panels  „  l  r.  o. 

SaftoFuse  Power  &  Light  Panels  Button  Stations 

*Flexible  Bus  Bar  Systems  Steel  Mill  CJontrollers 


Pacific  Coasf  Office: 

FOX  ASSOCIATES 
1157  So.  Hill  Sf.,  Los  Angeles,  Calif. 
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CALIFORNIA  CORRUGATED 
CULVERT  CO.,  Los  Anselet, 
Berkeley.  Calif.— Washington  Cor¬ 
rugated  Culvert  Co..  Seattle.  Spo¬ 
kane;  Pure  Iron  Culvert  Mfg. 
Co.,  Portland:  The  R.  Hardest^ 
Mfg.  Oo.,  Denver,  Salt  Lake  City, 
Albuquerque;  Western  Metal  Mfg. 
Co..  Phoenix, 

CANNON  ELEC.  DEVELOPMENT 
CO.,  Los  Angeles,  Calif. — J,  M. 
Cavanaugh  Agencies.  Portland ; 
W.  V.  Brainard,  Berkeley ;  H.  H. 
Van  Luven  Co.,  Los  Angeles. 

CARBOLOY  CO.,  Detroit,  Mich. — 
Sales  Representatives:  Fred  Rob¬ 
bins,  Portland :  J.  W.  Doody,  Los 
Angeles. 

CARBONE  CORP.  THE  Boonton, 
N.  J. — A.  C.  Furlong,  Portland ; 
J.  T.  Brown,  San  Francisco;  H. 
M.  Hall,  Los  Ajigeles. 

CARRIER  CORPORATION.  Syra¬ 
cuse.  N.  Y. — Brunch  Offices:  San 
Francisco,  Los  Angeles. 

CARRIER  MICROPHONE  CO.,  In- 
glcwood.  '^iilif. 

CASCO  PRODUCTS  CORP.,  Bridge- 
Port,  Conn. — Continental  Sales 
Co.,  Seattle,  San  Francisco,  Los 
Angeles. 

CENTURY  ELECTRIC  CO.,  St. 
Louis,  Mo. — Branch  Offices :  Seat¬ 
tle.  Spokane,  San  Francisco,  Los 
Angeles,  Denver,  Salt  Lake  City, 
Dallas,  Houston. 

CHANCE  CO..  A.  B..  Centralia, 
Mo.— See  your  electrical  whole¬ 
saler. 

CHAPMAN  VALVE  MFG.  CO., 
THE,  Indian  Orchard,  Mass. — 
Branch  Offices:  San  Francisco. 
Los  Angeles. 

CHASE  BRASS  &  COPPER  CO., 
INCORPORATED,  Waterbury, 
Conn. — Branch  Offices:  Seattle, 
San  Francisco,  Los  Angeles. 

CHESLER  &  SONS  CO..  J..  Brook¬ 
lyn,  N,  Y. — O.  W.  Coombs  Sales 
Co.,  Los  Angeles. 

CHICAGO  ELEC.  MFG.  CO..  Chi¬ 
cago,  HI. — Charles  E.  Brown,  Los 
Angeles. 

CHICAGO  EXPANSION  BOLT 
CO.,  Chicago,  III. — Fred  G.  Chem¬ 
nitz,  Portland ;  Wallace  R.  Lynn 
Co.,  San  Francisco. 

'’HICAGO  FLEXIBLE  SHAFT  CO., 
Chicago,  III. — Representatives  In; 
San  Francisco,  Los  Angeles,  Salt 
Lake  City. 

CHICAGO  MOLDED  PRODUCTS 
CORP.,  Chicago,  III.— Dist.  Mgr.: 
J.  B.  Crossley,  Denver. 

CHICAGO  PNEUMATIC  TOOL 
CO..  New  York  City— H.  P.  Han¬ 
sen,  Mgr.,  San  Francisco. 
CHICAGO  SIGNAL  CO.,  THE, 
Chicago,  Ill. — Garnett  Young  ft 


Co.,  Seattle,  San  Francisco,  Los 
Angeles. 

CHICAGO  TRANSFORMER  CORP., 
Chicago,  Ill.  —  Tri-State  Supply 
Corp.,  San  Francisco,  Los  An¬ 
geles;  Jim  Randall,  Dallas. 

CINCINNATI  ELEC.  TOOL  CO.. 
Cincinnati,  Ohio— Fred  E.  Wis- 
sing,  San  Francisco. 

CIRCLE  F  MFG.  CO.,  Trenton. 
N.  J. — Gillette  &  McLiiren,  Inc., 
Seattle,  Portland ;  Keeler,  White 
Co.,  San  Francisco:  A.  W.  Brom¬ 
berg.  Los  Angeles. 

CIRCLE  WIRE  &  CABLE  CORP.. 
Maspeth,  L.  I.,  N.  Y. — Rayburn- 
J  u  d  d  Co.,  Portland ;  Electric 
Agencies,  Inc.,  San  Francisco; 
A.  W.  Bromberg,  Los  Angeles. 

CLARK  BROS.  BOLT  CO..  Mill- 
dale,  Conn. — J.  D.  French  Co., 
San  Francisco;  Earl  E.  Tibbot 
Co.,  Los  Angeles. 

CLARK  CONTROLLER  CO. 
(Sundh  Elec.  Co.),  Cleveland,  O. 
— Electric  Associates :  L.  F.  New¬ 
ton.  Portland ;  F.  H.  Guthrie, 
San  Francisco;  MuIIenbach  Elec’l 
Mfg.  Co.,  W.  C.  King,  Los  An¬ 
geles. 

CLARK,  JR.,  ELECTRIC  CO., 
JAS.,  Louisville,  Ky.  —  H.  H. 
Hoffman,  Seattle;  Zonne  Electric 
Tool  Co.,  Los  Angeles. 

CLEMENTS  MFG.  CO.,  Chicago. 
III. — D.  E.  Sanford  Co.,  San  Fran¬ 
cisco,  Los  Angeles. 

CLIFTON  CONDUIT  CO.— Hathe- 
way  ft  Co..  Distributors,  New 
York  City — Northwestern  Agen> 
cies,  Seattle ;  Northwest  Sales  Co., 
Portland;  Jas.  J.  Noble  Co.,  San 
Francisco;  Electric  Sales  Co..  Los 
Angeles. 


BURNDY 

ELECTRICAL 

CONNECTORS 

for 

WIRE.  CABLE, 

TUBE  AND  BAR 
In  the  West  It*8 

Condon  &  Young,  Inc..  357  S. 
)illl  St..  I.o<i  Anirele-s.  Calif. 

Geo.  E.  Bonn  Co.,  430  Market 
St..  San  Francisco.  Calif. 

Fred  W.  Carlson.  3U7  Wall  St.. 
Seattle  \Va.sli. 

Riter  Engr.,  Kearns  Bldg.,  Salt 
Lake  CKy.  Utah 


BURLINGTON 

AMMETERS  and  VOLTMETERS 

2",  i" 


•  2"  and  3"  flush  mounting  square  front,  round  body  and 
4"  projection  mounting.  Black  bakellte  case  and  base — 
bakelite  movement  frame — high  coercive  Alnico  magnet  in 
standard  D.C.  instruments.  Accuracy  2%  of  better. 

Our  facilities  allow  volume  production — to  help  meet 
today's  added  requirements.  In  spite  of  this  we  do  not 
lose  sight  of  the  necessity  for  strict  standards  of  preci¬ 
sion  and  quality. 

Prices  Competitive  —  Deliveries  Reasonably  Good 

BURLINGTON  INSTRUMENT  COMPANY 

BURLIN6T0N,  IOWA 


BRIEGEL 

METHOD 

CONNECTORS 

•  The  BRIEGEL  METHOD  is  a  really  SIMPLE  method  for 
making  quick,  easy  installations.  It  saves  as  much  as  50% 
In  time  and  gives  a  substantial  saving  in  materials.  Two 
squeezes  on  the  patented  B-M  Indenter  and  you  have  a 
smooth,  efficient  job,  BRIEGEL  Method  and  Tools  are  pat¬ 
ented  and  their  use  is  limited  to  Installation  of  BRIEGEL 


Distributed  by 

General  Electric  Co.  The  Steelduct  Co. 

M.  B.  Austin  Co.  Enameled  Metals  Co. 

Clayton  Mark  &  Co.  National  Enameling  &  Mfg.  Co. 
Clifton  Conduit  Co.  Triangle  Conduit  &  Cable  Co. 

Who  Are  Represented  on  the  Pacific  Coast  by: 

San  Francisco,  California  Sacramento,  California 
TRI-STATE  SUPPLY  CORP.  G.  E.  SUPPLY  CORP. 

554  Bryant  St.  1113  “S”  St 

G.  E.  SUPPLY  CORP. 

1201  Bryant  St.  n  i  j 

JAMES  J.  NOBLE  CO.  rortland,  Oregon 
2100— 17th  St.  G.  E.  SUPPLY  CORP. 

ELECTRIC  AGENCIES.  INC.  230  N.  W.  Broadway 
198  Georgia  St. 


KEELER.  WHITE  CO. 

615  Seventh  St. 

F.  M.  NICHOLAS  CO. 

1123  Harrison  St. 
HODGES  &  GLOMB 
1264  Folsom  St. 

C.  C.  HILLIS 
1045  Bryant  St. 


EOFF  ELECTRIC  CO. 

Portland,  Oregon 
STUBBS  ELECTRIC  CO. 

33  N.  W.  Park  Ave. 
NORTHWEST  SALES  CO. 

535  N.  W.  13th  Ave. 
KEELER,  WHITE  CO. 

N.  W.  Fourth  &  Everett 


Salem,  Oregon 
EOl-F  ELECTRIC 
156  North  Front  St. 


Los  Angeles,  California 
TRl-STATE  SUPPLY  CORP. 

544  S.  San  Pedro  St. 

G.  E.  SUPPLY  CORP.  ^  . 

700  Turner  St,  Seattle,  Washington 

ELECTRIC  SALES  CO.  G.  E.  SUPPLY  CORP. 

1612  Maple  Ave. 

ALEXANDER  W.  BROMBERG 
440  Seaton  St. 

ASSOCIATED  WHOLESALE 
ELEC.  CO. 

1111  Santee  St. 

J.  G.  POMEROY  CO, 

1004  East  Fourth  St. 

RUTKIN  ELEC’L  SALES  CO. 

935  Stanford  Ave. 


1212  First  Ave.,  South 
NORTHWESTERN 
AGENCIES 

2411  First  Avenue 
KEELER.  WHITE  COMPANY 
1041  Sixth  Ave.,  South 
W.  W.  WHEAT  &  SON 
560  First  Ave..  South 
W.  M.  SANDERLIN 
129  First  Ave.,  W. 


PAUL  ROZEN 
338  Azusa  St. 

Fresno,  California 
G.  E.  SUPPLY  CORP. 
1117  “N”  St. 

Oakland,  California 
G.  E.  SUPPLY  CORP, 
Oakland,  California 

San  Diego,  California 
G.  E.  SUPPLY  CORP, 
205  W.  Market  St. 


Spokane,  Washington 
G.  E.  SUPPLY  CORP. 
122  South  Monroe  St. 

Tacoma,  Washington 
HOME  ELECTRIC  CO. 
1316  “A”  St. 

Phoenix,  Arizona 
G.  E.  SUPPLY  CORP. 
441  W.  Madison  St. 


BRIEGEL  METHOD  TOOL  CO. 


ILLINOIS 
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Western  Representatives 
Northwestern  Agencies.  2411  First 
Are.,  Si’SItle 

E.  B.  Cook  Co..  lOfiS  Howard  St., 
San  Krancisro 

Walter  E.  Brand  Co.,  1855  Indastrial 
Si.,  I.OS  An;:etes 

I.  R.  Reitz,  1324  Bellaire.  Hi'iiver 


CLIFTON  MFC.  CO..  Boston, 
Mass.  —  Northwestern  Agenc'es. 
Seattle ;  E.  B.  Cook  Co.,  San 
Francisco ;  Walter  E.  Brand  Co., 
Los  Angeles;  J.  R.  Reitz.  Denver. 
CLIPSHAVE,  INC.,  Port  Chester. 
N.  Y. — C.  C.  Smoot  Co,,  San 
Francisco. 

COAST  ELECTRIC  MFC.  CO.. 
Portland,  Ore. 

COHOES  ROLLING  MILL  CO.. 
Cohoes,  N.  y. — Branch  Office. 
Los  Angeles. 

COLE  &  CO.,  INC.,  C.  W.,  Los 
Angeles,  Calif. — R.  S.  Prussia, 
San  Francisco;  RA-O-LITE  Co., 
Ltd.,  Honolulu. 

COLE  ELECTRIC  CO.,  Los  An¬ 
geles,  Calif.  —  Eieher  &  Bratt. 
Seattle ;  Condon  &  Young,  Los 
Angeles. 


Curtis 

Fluorescent  and  Incandescent 

LIGHTING  EQUIPMENT 
for 

OFFICES,  FACTORIES  and  STORES 

DISTRIBUTED  BY  LEADING  ELECTRICAL  WHOLESALERS 
THROUGHOUT  THE  WEST 

LOCAL  REPRESENTATIVES 

W.  K.  TURNER  HARVEY  M.  OLMSTEAD  HUIE-SIMMER  CO. 
Terminal  Sales  Bldg.  1708 — I6th  Street  103  Thomas  Bldg. 

Seattle,  Wash.  Denver,  Colo.  Da'las.  Texas 


CURTIS  LIGHTING,  INC. 

613S  WIST  6STH  STREET,  CHICAGO,  ILL. 


H.  H.  VAN  LUVEN 
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MANUFACTURERS'  REPRESENTATIVE 
S.  H.  COUCH  CO. 

Telephone  Equipment — Annunciators — 

Push  Buttons — Blake  Staples 

LENZ  ELECTRIC  MFC.  CO. 

Lead — Braid  Covered  Cables  and  Wires- 
Tinsel  and  Copper  Cordage 

SIGNAL  ENGINEERING  &  MFG.  CO. 

Relays  —  Bells  —  Horns  —  Code  Call  Systems- 
Fire  Alarm  Systems 

HART  MANUFACTURING  CO. 

Remote  Control  Equipment — 

Relays — ^Thermostats 

STERLING  SIREN  CO. 

Electric  Sirens 

CLARK-COOPER  CO. 

Air  Sirens — Air  Whistles 

CANNON  ELECTRIC  DEV.  CO. 

Hospital  Signal  Systems — Motor  Plugs  and 
Receptacles 

TRICO  FUSE  MFG.  CO. 

Fuses,  Oilers,  Clip  Locks  and  Fuse  Pullers 

KNOX  PORCELAIN  CORP. 

Electrical  Porcelain 


307-09  East  3rd  St. 


Mutual  5173 


COLLYER  INS.  WIRE  CO.,  Paw¬ 
tucket,  R.  I. — Allied  Industries, 
Inc.,  Seattle,  Portland,  San  Fran¬ 
cisco,  Los  Angeles ;  Maydwell  & 
Hartzell,  Inc.,  Portland,  San 
Francisco,  Los  Angeles,  Phoenix. 

COLONIAL  PREMIER  CO.,  Chi¬ 
cago,  Ill. — John  Maddox,  San 
Francisco. 

COLT’S  PATENT  FIRE  ARMS 
MFG.  CO.,  Electrical  Division, 
Hartford,  Conn. — The  Frank  H. 
Bran  Co.,  San  Francisco,  Los 
Angeles. 

COLUMBIA  ELEC.  MFG.  CO.. 
Cleveland,  Ohio. — Geo.  E.  Honn 
Co.,  San  Francisco. 

COLUMBIA  METAL  BOX  CO.. 
New  York,  N.  Y. — Geo.  A.  Gray 
Co..  San  Francisco. 

COMMERCIAL  ENCLOSED  FUSE 
CO.,  Hoboken.  N.  J. — Robinson 
Sales  Co.,  Seattle ;  C.  R.  Dederick, 
Portland ;  George  H.  Curtiss  Co., 
San  Francisco;  Rosse  M.  Gilson, 
Los  Angeles. 

COMMONWEALTH  ELECTRIC  & 
MFG.  CO.,  Boston,  Mass. — Mont¬ 
gomery  Bros.,  Seattle,  Portland. 
San  Francisco.  Los  Angeles. 

CONDUIT  PIPE  PRODUCTS  CO., 
Columbus,  O.  —  Northwestern 
Agencies,  Seattle ;  Geo.  H.  Cur¬ 
tiss,  Oakland  ;  J.  J.  Schaller,  Los 
Angeles;  Jack  Morgan,  Dallas. 

CONLON  CORP.,  Chicago.  III.— 
Geo.  H.  Williams,  San  Francisco. 

CONNECTICUT  HARD  RUBBER 
CO..  THE,  New  Haven.  Conn. — 
Ned  Licht  Co.,  San  Francisco; 
Hockensmith  Sales  Co..  Los  An¬ 
geles. 

CONNECTICUT  TEL.  &  ELEC. 
DIV.,  Great  American  Industries, 
Inc.,  Meriden,  Conn.  —  Kjaer 
Equipment  Co..  San  Francisco : 
Alex  Hibbard  Co.,  Denver. 

CONSOLIDATED  LAMP  WORKS, 
Lynn,  Mass. — Panama  Lamp  & 
Com')  Co.,  San  Francisco,  Los 
Angeles. 

CON'nNENTAL-DIAMOND  FIBRE 
CO.,  Newark,  Del.  —  Marwood 
Limited,  San  Francisco;  Fam- 
ham  &  Cunningham,  Los  Angeles. 


COPE,  INCORPORATED,  T.  J._ 
Geo.  E.  Honn  Co.,  San  Francisco. 

COPPERWELD  STEEL  COM^ 
PANY,  Glassport,  Pa. — C  E.  In. 
galls,  San  Francisco. 

CORNELL- DUBIUER  ELF-TRIC 
CORP.,  Power  Factor  D'vision, 
So.  Plainfield,  N.  J. — Tiniing  i 
Powell,  Spokane;  Ray  Smythe, 
W.  J.  Cottrell,  Portland;  f,eo.  E.' 
Honn  Co.,  San  Francisco;  W.  C. 
King,  Los  Angeles;  Urban  Halli- 
day,  Denver ;  J.  E.  Ri  .imoni 
Phoenix ;  Eyler-Greenawalt  &  Co.i 
El  Paso ;  Joseph  P.  Sinnot' 
Seattle 

CORY  GLASS  COFFEE  BREWER 
CO.,  Chicago,  Ill. — D.  E.  Sanford 
Co.,  Seattle,  Portland,  San  Fran¬ 
cisco,  Los  Angeles. 

COTTRELL  PAPER  CO.,  INC.,  Fall 
River,  Mass. — C.  D.  La.'Vloree, 
Los  Angeles. 

C-O-TWO  FIRE  EQUIP  CO..  New- 
ark,  N.  J. — Dist.  Office:  San 
Francisco.  Sales  and  Service 
Agents  all  principal  cities. 

COUCH  CO.,  INC.,  S.  H..  North 
Quincy,  Mass.  —  Northwestern 
Agencies.  Seattle:.!.  M.  Cavanaugh 
Agencies,  Portland ;  E.  B.  Cook 
Co.,  San  Francisco ;  H,  H.  Van 
Luven,  Los  Angeles ;  Geo.  J.  Ham¬ 
burger  Co.,  Denver. 

CRAMER  &  CO.,  R.  W..  Cmter- 
brook.  Conn. — Maydwell  &  Hart¬ 
zell,  Inc.,  San  F'rancisco,  Seat¬ 
tle  :  Associated  Sales  Engineers, 
Los  Angeles. 

CRESCENT  INS.  WIRE  &  CABLE 
CO.,  Trenton,  N,  J. — Tri-State 
Supply  Corp.,  San  Francisco,  Los 
Angeles. 

CRESCENT  TOOL  COMPANY. 
Jamestown.  N.  Y. — H.  B.  Hol¬ 
man,  Pacific  Coast  Repr.,  San 
Francisco. 

CROCKER- WHEELER  ELEC.  MFC 
CO.,  Ampere,  N.  J.,  Div.  of 
Joshua  Hcndy  Iron  Works  — 
Branch  Offices:  Seattle,  San  Fran¬ 
cisco,  Los  Angeles. 

CROUSE  -  HINDS  CO.,  SyracuN, 
N.  Y. — Sales  Offices:  Seattle,  San 
Francisco,  Los  Angeles. 
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A  ^ood  Fire  Alarm  System 
is  the  first  line  of  defense 
in  industry.  Write  or  wire 
today  for  information  on  a  system  for  your  plant, 
REPRESENTATIVES 

Northwestern  Agencies,  2411  First  Ave.,  Seattle ;  J.  M.  Cava¬ 
naugh  Agencies,  131  S.  W.  4th  Ave.,  Portland  :  E.  B.  Cook  Co., 
1063  Howard  St.,  San  Francisco;  H.  H.  Van  Luven,  307  E.  3<i 
St.,  Los  Angeles ;  Geo.  J.  Hamburger  Co.,  226  Cooper  Bldg., 
Denver;  E.  L.  Wilks,  7935  Eastis  St.,  Dallas. 

Manufacturers  Since  1894 
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cbvstalite  products 

CO..  '’>lendale,  Calif.  —  Mayd- 
well  &  Hartzeli.  Inc.,  San  Fran¬ 
cisco.  i-os  Angeles,  Portland; 
Associrted  Wholesale  Elec.  Co., 
Elec’l  Products  Corp.,  Los  An¬ 
geles  ;  Smoot-Holman  Co.,  Ingle¬ 
wood,  Calif. :  National  Theatre 
Supply  Co.,  principal  cities. 

CURTIS  I.ICHTING.  INC..  Chicago. 
I]l._«r,ld  exclusively  through  elec'l 
trade.  Dist.  Reprs. :  W.  K,  Tur¬ 
ner,  .'^tattle :  Harvey  M.  Olm- 
stead.  Denver ;  Huie-Simmer  Co., 
DalU; 

CUTLEU-HAMMER,  INC.,  Milwau¬ 
kee.  Wis. — Branch  Offices:  Seat¬ 
tle,  San  Francisco,  Los  Angeles. 

D.  &  D-  TOOL  CO.,  Seattle,  Wash. 
— Leading  Wholesalers. 

DAY-BRITE  LIGHTING.  INC.,  St, 
Louis,  Mo. — R.  M.  Camnitz,  Port¬ 
land;  H.  B.  Squires  Co.,  San 
Francisco ;  K.  O.  Kershaw,  Los 
Angeles ;  C.  D.  Belt  &  Co., 
Denver. 

DAYTON  ELECTRIC  MFG.  CO., 
Chicago.  Ill. —  W.  W.  Grainger, 
Inc..  Seattle,  San  Francisco,  Los 
Angeles. 

DAY  ION  PUMP  &  MFG.  CO., 
THE,  Dayton,  Ohio  —  Dayton 
Pump  &  Distr.  Co..  Seattle. 

DE  LAVAL  SEPARATOR  CO., 
New  York  City — De  Laval  PacMc 
Co..  San  Francisco. 

DELTA-STAR  ELECTRIC  CO..  Chi¬ 
cago,  Ill. — W.  R.  Hendrey  Co., 
Seattle:  W.  W.  Kirk  Co.,  San 
Francisco,  Los  Angeles,  Salt  I.ake 
City :  Mountain  States  Machy. 
Co..  Denver. 

DEXTER  COMPANY.  THE,  Fair- 
field,  la. — Globe  Elec.  Co.,  Seat¬ 
tle;  Spokane  Paper  &  Stat.  Co., 
Spokane;  K.  M.  Hainsworth, 
Portland;  G.  C.  Kanne,  Los  An¬ 
geles  ;  E.  E.  Arnett,  Denver ;  J. 
Year  Hansen,  Salt  Lake  City. 

DICKE  TOOL  CO.,  Downers  Grove. 
III. — Stocked  by  American  Auto¬ 
matic  Elec.  Sales,  San  Francisco, 
Ig)s  Angeles. 

DIEHL  MANUFACTURING  CO., 
Elizabethport,  N.  J.  —  H.  B. 
Squires  Co..  Seattle,  San  Fran¬ 
cisco;  E.  Zinsmeyer.  Los  Angeles. 

DIELECTRIC  PRODUCTS,  Pitts¬ 
burgh,  Pa.  —  Tri-State  Supply 
Corp.,  Los  Angeles,  San  Fran¬ 
cisco. 

DOLPH  CO.,  JOHN  C..  Newark. 
N.  J. — Joslyn  Co.  of  Calif..  San 
Francisco,  Los  Angeles ;  H.  S. 
Emanuels,  Seattle;  Urquhart 
Service,  Denver,  Salt  Lake  City. 

DOMINION  ELEC'L.  MFG.  CO., 
Mansfield,  O. — T.  R.  Sledding, 
Seattle;  Wm.  P.  Horn  Co.,  San 
Francisco;  J.  R.  Shipp,  Los  An¬ 
geles. 

DONGAN  ELECTRIC  MFG.  CO., 
Detroit,  Mich. — Ken  H.  Best  & 
Preferred  Equip.  Engra.,  Seattle; 
Keeler  White  Co.,  San  Francisco; 
H.  H.  Van  Luven,  Los  Angeles. 

DOREX  DIV.,  W.  B.  Conner  Eng. 
Corp.,  New  York  City — Fred  W. 
Kolb,  San  Francisco ;  J.  S.  Ear- 
hart.  Los  Angeles. 

DOUGLAS  FIR  CROSS-ARM  CO., 
B.  F.  Vreeland,  Denver,  Colo. 

DRIVER  CO.,  WILBUR  B..  New¬ 
ark,  N.  J. — Electrical  Specialty 
Co.,  Seattle,  San  Francisco,  Los 
Angeles. 

DRIVER-HARRIS  CO..  Harri-son, 
H.  J.  —  Angus-Campbell,  Inc., 
Seattle,  San  Francisco,  Los  An- 
gele?, 

DUNCAN  ELEC.  MFG.  CO..  La¬ 
fayette,  Ind. — A.  F.  Blecksmith. 
Dist.  Mgr.,  Los  Angeles ;  Eicher 
&  Brait,  Seattle  ;  Paul  A.  Douden, 
Denvi-r;  United  Elec.  Supply  Co., 
Salt  Lake  City. 

DURakool.  INC..  Elkhart.  Ind.— 
Gillette  &  McLaren,  Seattle. 
Portland ;  C.  R.  Hunt,  San  Fran- 
cuco , 


EAGLE  ELECTRIC  MFG  CO.. 
INC.,  Long  Island  City,  N.  Y. — 
C.  J.  Gratiot  &  Sons,  San  Fran¬ 
cisco  ;  Ray  F'.  Gratiot,  Los  An¬ 
geles. 

EASTERN  SPECIALTY  CO.  .THE, 
Philadelphia,  Pa. — Ken.  H.  Beat, 
Seattle ;  A.  F.  Blecksmith,  Los 
Angeles ;  H.  Stayner,  Salt  Lake 
City. 

EASY  WASHING  MACHINE 
CORP.,  Syracuse,  N.  Y.— F  S. 
Fenton,  Jr..  Dist.  Mgr.,  San  Fran¬ 
cisco. 

ECONOMY  FUSE  &  MFG.  CO., 
Chicago,  Ill. — Dist.  Offices:  Seat¬ 
tle,  San  Francisco,  Los  Angeles. 

EDISON.  INC.,  THOMAS  A.. 
Orange,  N.  J. — Branch  offices: 
Seattle,  San  Francisco,  Los  An¬ 
geles  ;  Denver.  Salt  Lake  City. 
EDISON  GENERAL  ELEC.  AP- 
PUANCE  CO..  INC.,  Chicago. 
III.  —  Dist.  Mgrs.:  J.  C.  Platt, 
Seattle;  H.  D.  Conklin,  Los  An¬ 
geles;  B.  E.  Rowley,  Salt  Lake 
City. 

EDWARDS  AND  COMPANY.  INC,, 
Norwalk,  Conn. — F.  A.  Stroheck- 
er,  Seattle ;  Geo.  A.  Gray  Co.. 
San  Francisco;  J.  G.  Pomeroy 
Co..  Los  Angeles ;  Bacon-Cooper 
Co.,  Denver;  O.  T.  Jenkins  Co., 
Dallas 

ELECTRIC  AIR  HEATER  CO.. 
Div.,  American  Foundry  Equip. 
Co.,  Mishawaka,  Ind. — Fred  W. 
Carlson.  Seattle. 

ELECTRIC  AUTO-LITE  CO.,  THE, 
Wire  Div.,  Port  Huron,  Mich. — 
H.  A.  Lasure,  Los  Angeles,  Auto- 
niotive.  Radio  and  Magnet  Wire  ; 
A.  C.  Stearns,  Los  Angeles,  Air¬ 
craft  Wire. 

ELECTRIC  CONTROLLER  &  MFG. 
CO..  THE.  Cleveland.  .— J.  C. 
Mi-Dougall.  Seattle;  T.  R.  Routh 
Co.,  San  Francisco ;  Thomas  Ma¬ 
chinery  Co..  I.A8  Angeles;  J.  B. 
Ambler,  Denver:  Riter  Eng’g. 
Co.,  Salt  Lake  City. 

ELECTRIC  FISH  SCREEN  CO.. 

Hollvwood,  Calif.  _ 

ELECTRIC  HEATER  CO..  THE. 
Bridgepert.  Conn.  —  Clyde  L. 
Chamblin  Co..  San  Franrlsco. 
ELECTRIC  MACHINERY  MFG. 
CO.,  Minneapolis.  Minn. — R.  B. 
Lane,  Seattle ;  Tinling  &  Powell, 
Spokane ;  L.  F.  Newton,  Port¬ 
land  :  F.  G.  Guthrie,  San  Fran¬ 
cisco  :  W.  C.  King,  Los  Angeles ; 
M.  G.  Mueller,  Denver:  Riter 
Eng’g  Co.,  Salt  Lake  City :  J. 
E.  Redmond.  Phoenix ;  Eyler  & 
Greenawalt,  El  Paso. 

ELECTRIC  MOTOR  CORP.,  Ra¬ 
cine,  Wis. — C.  R.  Hunt,  San 
Francisco. 

ELECTRIC  POWER  EQUIP. 
CORP.,  Philadelphia.  Pa.— J.  C. 
McDougnll.  Seattle;  C.  E.  Ingalls. 
San  Francisco;  L.  W.  Thompson, 
Los  Angeles ;  R.  F.  Hamilton, 
Denver;  C.  F.  Cate,  El  Paso. 
ELECTRIC  PRODUCTS  CO..  THE, 
Cleveland.  Ohio  — •  W.  Montelius 
Price  Co.,  Seattle ;  E.  A.  Wilcox 


Tinling  &  Powell 

Manufacturers’  Representatives 

SPOKANE,  WASHINGTON 

Brown  Instrument  Co. 

Cutler  Hammer,  Inc. 
Cornell-Dubilier  Corp. 

Electric  Machinery  Mfg.  Co. 
Sylvanla  Elec.  Products  Co. 
Jeffery-DeWitt  Insulator  Co. 

Line  Material  Co. 
Minneapolis-Honeywell 
Regulator  Co. 

Wagner  Electric  Corp.  _ 


H.  B.  SQUIRES  CO. 

San  Francisco 

Representing  National  Manufacturers  of 

lighting  equipment,  apparatus  and  SUPPLIES 

FLUORESCENT  UGHTING  FIXTURES 


Co.,  San  Francisco:  Electric  Asso¬ 
ciates.  Los  Angeles. 

ELECTRIC  SERVICE  SUPPLIES 
CO.,  Philadelphia,  Pa. — Burton  R. 
Stare,  Seattle;  Harry  M.  Euler 
Co.,  Portland ;  Dom  Politeo,  San 
Francisco:  A.  W.  Arlin,  Los  An¬ 
geles  :  Franklin  Sales  Co.,  Den¬ 
ver  :  L.  Brandenburger  Co.,  Salt 
Lake  City. 

ELECTRIC  SPECIALTY  CO.. 
Stamford,  Conn. — Electrical  Spe¬ 
cialty  Co.,  San  Francisco,  Los 
Angeles. 

ELECTRIC  SPRAYIT  CO.,  THE. 
Milwaukee,  Wis.  —  Fred  Brum¬ 
baugh,  Portland;  Leland  E.  Green, 
San  Francisco:  E.  C.  Lipshield, 
Los  Angeles. 

ELECTRIC  STEAM  RADIATOR 
CORP.,  Detroit,  Mich. — General 
Elec.  Supply  Corp.,  all  principal 
cities. 

ELECTRIC  STORAGE  BATTERY 
CO.,  THE,  Philadelphia,  Pa.— 
Branch  Offices:  Seattle.  San  Fran¬ 
cisco.  Los  Angeles,  Denver. 

ELECTRIC  SWITCH  CORP.,  Co¬ 
lumbus,  Ind. — Industrial  Agencies, 
Seattle;  A.  E.  Smith  Eng’g.  Co., 
San  Francisco. 


Duncan  Electric 

Manufacturing  Co. 

LAFAYETTE  INDIANA 

A.  F.  Blecksmith,  District 
Manager  -  -  -  -  Los  Angeles 
Eicher  &  Bratt  -----  Seattle 
Paul  A.  Douden  -  -  -  -  Denver 
United  Elec.  Supply  Co. 

Sait  Lake  City 


ELECTRIC  VACUUM  CLEANER 
CO.,  INC.,  Cleveland,  O.  —  Dist. 
Mgrs.:  R.  E.  Baird,  Portland: 
A.  F.  Schlosser,  San  Francisco; 
I.  Soskin,  Los  Angeles. 


C.  E.  INGALLS 


Factory 

Representative 


526  RIALTO  BLDG. 
SAN  FRANCISCO 


INSULATING  VARNISHES 
AND  COMPOUNDS 


John  C.  Dolph  Company 

INSULATING  VARNISH 
SPECIALISTS 

173  Emmett  St.  Newark,  N.  J. 
DISTRIBUTED  BY 

JOSLYN  COMPANY  OF  CALIF. 

5100  District  Hlvtl. 

Los  Angeles,  California 

JOSLYN  COMPANY  OF  CALIF. 

180  I’otrero  Avenue 
San  Francisco.  California 

URQUHART  SERVICE 
16th  Street  at  Illake 
Denver.  Cotorailo 

MR.  H.  S.  EMANUELS 

1743  First  Avenue  .•'iiutli 
Seattle.  Washington 


Fluorescent 
Industrial 
Fixtures 

DAY-LINE 


For  Overhead  Lighting 

For  unit  or  continuous  runs  in 
all  industrial  applications. 
Non-metollic  reflector  finished 
in  Doy-Brite  "SUPER-WHITE" 
enamel.  Fixtures  ore  available 
for  various  types  of  suspension 
mounting. 


PORTABLES 

For  Production,  Inspection  and  Servicing 


Doy-Brile  Portables  accom¬ 
modate  6-w,  20-w  and  40-w 
lamps,  and  are  for  use  in  pro¬ 
duction,  inspection  and  serv¬ 
icing  operations  where  over¬ 
head  light  is  not  adequate. 
Various  sizes  from  the  6-w 
"MIDGET"  shown  at  left  to 
the  "HIBOY,"  for  four  40-w 
lamps,  ore  available. 


REPRESENTATIVES 

C  D.  BELT  &  COMPANY  K.  O.  KERSHAW 

1708  Sixteenth  Sheet  423  Molino  Sheet 

Denver,  Colorodo  Los  Angeles,  Calif. 

R.  M.  CAMNITZ  H.  B.  SQUIRES  COMPANY 

4630  S.  W.  View  Point  Terrace  1 277  Howard  Sheet 

PnrtiflnH  Orsaon  Son  Froncisco,  Calif. 
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ELECTRICAL  ENGINEERS 
EQUIP.  CO.,  Melrose  Park,  Ill. — 
H.  B.  Squires  Co.,  San  Francisco ; 
A.  A.  Barbera  Co.,  Los  Angeles  ; 
Graybar  Elec.  Co.,  Seattle,  Port¬ 
land.  Denver,  Salt  Lake  City. 

ELECTRICAL  FACILITIES.  INC., 
Oakland.  Calif. — A.  F.  Blecksmlth, 
Los  Angeles ;  Paul  A.  Douden  & 
Co..  Denver. 

ELECTRICAL  FITTINGS  CORP,, 
New  York,  N.  Y. — Keeler-White 
Co..  Seattle.  San  Francisco;  Rut- 
kin  E'ertrip  Snips,  Angeles. 

ELECTRITE  FENCE  CO..  White- 
water.  Wis. — E.  R.  Palmtag  Co., 
San  Francisco. 

ELECTROLINE  COMPANY.  Chica¬ 
go,  III. — D.  H.  Lundin  &  Co., 
battle :  W.  D.  Howze.  Loa  An¬ 
geles  ;  J.  L.  Hansen,  Denver. 


ELECTROMASTER,  INC.,  Detroit, 
Mich. — Greene  Winkler  Co.,  Inc., 
Seattle,  Portland ;  Barker  Bros., 
Los  Angeles. 

ELECTRO  -  NITE  CARBON  CO., 
Philadelphia,  Pa. — T.  R.  Routh 
Co.,  San  Francisco. 

EMER.SON  ELEC.  MFC.  CO..  THE. 
St.  Louis,  Mo. — Leading  Whole¬ 
salers. 

ENAMELED  METALS  CO..  Pitts- 
burgh.  Pa.  —  Electric  Agencies, 
Inc..  San  Francisco :  Alexander 
W.  Bromberg.  Los  Angeles :  Fred 

E.  Staible,  Inc..  Denver  ;  Reichardt 
Elec.  Co.,  Houston. 

ERSKINE  GLASS  &  MFG.  CO.. 
Wellsburg.  W.  Va.  —  Western 
Glass  Products  Co..  Tacoma.  San 
Francisco,  Los  Angeles. 


HAVE  YOU  A  FISH  SCREEN  PROBLEM? 

If  to,  convert  to  a  Burkey  Electric  Fish  Screen.  Saves  power,  steel  and 
fish.  Practical,  inexpensive,  and  no  obstruction  to  water  flow  at  twinging 
electrodet  permit  pattage  of  debrit. 

Used  by  Leading  Power  Companiet  •  Write  for  Detailt 

ELECTRIC  FISH  SCREEN  CO. 

1130  N.  Pointettia  Place  Hollywood,  Calif. 


TRANSFORMERS 

Since  1909 

GARDNER 

4227  Hollis  St.  Emeryville,  Calif. 

STANDARD  SIZES 
BUILT -TO -ORDER 

OIL  FILLED  Gardner  Transformers  give  dspendable,  trouble-free 
performance — tanks  electrically  welded  from  heavy  gauge  sheet 
steel — heavy  radiator  tubes — cores  of  new  silicon  steal.  Standard 
accessories  are  furnished  as  required  by  N.E.M.A.  Standards. 
Built  in  standard  sizes  from  1.5  to  1500  KVA. 


AIR  COOLED  transformers  can  profitably  be  used  by  industrials 
where  incidental  lighting  can  be  taken  off  the  power  circuit. 
Voltage  can  be  changed  at  the  point  needed,  making  long, 
expensive  conduit  runs  unnecessary.  Convenient  knockouts  ere 
provided  at  sides  and  bottom  of  the  case  for  conduit  connec¬ 
tions.  Built  in  standard  sizes  from  .100  to  50  KVA. 

GARDNER  builds  a  complete  line  of  NEON  and  OIL  BURNER 
IGNITION  transformers.  We  build  to  order  for  special  voltage 
requirements — special  taps  and  bushing  arrangements,  or  a 
change  in  dimensions  to  fit  available  space.  Write  us  for  com¬ 
plete  information. 


=  -  =  ^  INRQPPQPATED  '  ■  - 

SAN  FRANCISCO  LOS  ANGELES  PORTLAND 


ESSEX  WIRE  CORP.  OF  CALIF,. 
Anaheim,  Calif. — Tri-State  Sup¬ 
ply  Corp.,  Los  Angeles,  San 
Francisco. 

ESTERLINE  -  ANGUS  CO.,  THE, 
Indianapolis.  Ind. — A.  H.  Cox  A 
Co.,  Inc.,  Seattle :  Geo.  H.  Hoff, 
man.  Portland ;  T.  R.  Routh  Co., 
San  Francisco:  A.  A.  Barbera, 
Los  Angeles:  Paul  A.  Douden, 
Denver ;  J.  E.  Redmond  Co., 
Phoenix. 

EUCLID  RUBBER  COMPANY. 
Cleveland,  O. — Consolidated  Sales 
Co..  San  Franrisco.  Loe  Angeles. 

EUREKA  VACUUM  CLEANER 
CO.,  Detroit.  Mich. — Branch  Offi¬ 
ces  :  Portland,  San  Francisco,  l-os 
Angeles.  Denver.  Salt  Lake  City. 

EVERSTICK  ANCHOR  CO..  THE, 
Fairfield,  la. — National  distribo- 
tora  of  Pole  I.ine  Hdwe. 

F.  A.  B.  MANUFACTURING  CO.. 
Oakland.  Calif — Newton  Electric 
Co..  Portland ;  James  M.  Thor- 
bum.  Los  Angeles. 

FAIRBANKS.  MORSE  &  CO..  Chi¬ 
cago,  III.— Branch  Offices:  Seattla. 
Portland.  San  Francisco.  Los  An¬ 
geles,  Denver.  Salt  Lake  City. 

FANSTEFL  METALLURGICAL 
CORP.,  North  Chicago,  Ill. — Dist. 
Offices:  Seattle,  Los  Angeles. 

FARIES  MFC,.  CO..  Decatur.  HI.— 
P.  D.  CaMahan.  Tos  Angeles. 

FAST  &  CO..  JOHN  E..  Chicago. 
III. — Maydwell  &  Hartzell.  Inc., 
Portland :  Waltham.  DeWltt  & 
Krusi,  San  Francisco :  Farnham 
&  Cunningham.  Ix>s  Angeles. 

FEDERAL  ELECTRIC  CO..  INC., 
Chicago  III. — F.  M.  Nicholas  Co., 
San  FYancisco ;  J.  T.  Hill,  Loa 
Angeles. 

FEDERAL  ELEC.  PRODUCTS  CO.. 
Newark.  N.  J. — J.  M.  Cavanaugh, 
Portland  :  Hodges  and  Glomb,  San 
Francisco :  A.  W.  Bromberg,  Los 
Angeles. 

FEDERAL  WATER  HEATER  CO., 
Burbank.  Calif. — G.  W.  Cheney, 
San  Francisco  :  S.  C.  Vanler.  Bur¬ 
bank;  F.  E.  Mohler.  San  Diego; 
N.  .Schermerhorn,  Dallas ;  R.  W. 
fabler.  Hotiston. 

FENWAL,  INC.,  Ashland.  Mass.— 


For  All  Underground 
Wiring  Purposes  ... 

SOAPSTONE  DUCT 

FIRE  PROOF  WALL  CO. 

Ai0-I6th  St.  GLencourt 
Oakland,  Calif.  9420 


Montgomery  Bros.,  Seattle,  Port¬ 
land,  San  Francisco ;  I’eterson 
Co.,  Denver. 

FERRANTI  ELECTRIC,  INC., 
York  City  —  Instrument"  and 
Transformers :  Burton  R  Stare. 
Seattle;  H.  B.  Squires  Cn.,  Sm 
Francisco. 

FIBRE  CONDUIT  CO..  New  York 
City — Graybar  Electric  Co„  Ga&. 
eral  Electric  Supply  Corp.,  all 
principal  cUieti. 

FIDELITY  MACHINE  CO..  Phila. 
delphia.  Pa. — E.  G.  Paules,  Lee 
Angeles. 

FIRE  PROOF  WALL  CO..  Oak- 
land,  Calif. 

FITZGERALD  MFG.  CO..  THB. 
Torrington,  Conn. — Branch  Ofllct: 
Los  Angeles. 

FOSS  STUDIOS,  INC.,  LEONARD 
R.,  Oakland,  Calif. — R.  A.  Buck- 
by.  Glendale. 

FOSTORIA  PRESSED  I'.TEEL 
CORP.,  THE,,  Fostoria.  )hio— 
D.  Y.  Robinson,  Seattle ;  Hotch¬ 
kiss  &  Gilkey,  Spokane ;  Ken  R, 
Humke,  Portland :  Leo  J.  Mey. 
berg  Co.,  San  Francisco,  Los  An¬ 
geles. 

FOUCH  ELECTRIC  MFG,  CO., 
Portland.  Ore. 

FOWLER  MFG.  CO..  PortlanJ,  Ore. 

FRIGIOAIRE  DIVISION,  GEN¬ 
ERAL  MOTORS  CORP..  Dayton, 
O — Roger  G.  Hutchison.  Pacifle 
Sales  Mgr..  Oakland.  Branch  Of¬ 
fices:  Seattle,  Spakone.  Portland 
San  Francisco.  Oakland,  Los  An¬ 
geles,  Salt  Lake  City. 

FRINK  CORP.,  THE.  Long  Island 
City,  N.  Y. — J.  D.  Sparks,  Seat¬ 
tle  ;  H.  C.  Ross,  Los  Angeles ; 
Thad  J.  Stevens,  Salt  Lake  City. 

GARDNER  ELEC.  MFG.  CO..  Em- 
eryville,  Calif. — Maydwell  &  Hart¬ 
zell,  Inc.,  Portland,  San  Fran¬ 
cisco.  Los  Angeles. 

GAYNOR  ELECTRIC  CO..  Bridge- 
port.  Conn. — C.  J.  Gratiot  A 
Sons,  San  Francisco,  Los  An¬ 
geles. 

G  &  W  ELEC.  SPECIALTY  CO.. 
Chicago,  III. — W.  R.  Hendrey  Co., 
Seattle;  C.  E.  Ingalls,  San  Fran¬ 
cisco:  Farnham  &  Cunningham, 
Los  Angeles ;  Mountain  States 
Machinery  Co.,  Denver ;  Riter 
Eng’g.  Co..  Salt  Lake  City;  P. 
W.  Gorman.  El  Pa.«o. 

G.  C.  A.  MFG.  CO..  Pittsfield, 
Mass. — Leading  Wholesalers. 

GEIER  CO..  THE  P.  A..  Cleveland 
O. — P.  R.  Conley.  Seattle:  E.  N. 
'Pumnuist.  Fair  Oaks.  Calif. 

GEM  ELECTRIC  MFG,  Cn.,  New 
York  City — George  Kraft,  Port¬ 
land:  Albert  Groeschel,  Wm.  Wes¬ 
ton,  San  Francisco. 


ELECTRIC  AGENCIES,  INC. 

198  Georgia  Streef,  San  Francisco  Telephone;  EXbrook  4047 


Manufacturers^  Representatives  and  Distributors 


ENAMELED  METALS  CO. 

"Pittsburgh  Standard"  Hot 
Dipped,  Galvanized,  Electro 
Galvanized  and  Black  Enam¬ 
eled  Conduit. 

"Pittsburgh  Standard"  Electric 
Metallic  Tubing. 

Briegel  Fittings. 

APPLETON  RUBBER  CO. 

Friction  and  Rubber  Tape. 

OVERBAGH  &  AYRES 
MFG.  CO. 

"Oamco"  Fluorescent  Lighting 
Fixtures,  Industrial  and  Com¬ 
mercial  Lighting.  Member 
R.L.M.  Standards  Institute. 


ELECTRICAL  FIHINGS 
CORP. 

Conduit  Fittings. 

KRUEGER  &  HUDEPOHL 

Solderless  Terminal  Lugs  and 
Connectors. 

RUSGREEN  MFG.  CO. 

Endulators  (potheads),  Distri¬ 
bution  Boxes,  Insulating  Com¬ 
pounds,  Bus  Supports,  Clamps, 
Copper  Solder  Lugs  and  Splic¬ 
ing  Kits. 


SUPERIOR  FUSE  MFG.  CO. 

Syncro-Lag  Renewable  Fuses 
and  Links. 

SAN  FRANCISCO  WAREHOUSE  STOCKS 
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W.  P.  Alexander,  San  Franciaco; 
for  pumps,  Woodin  &  Little,  Ine., 
San  Francisco. 

GRAYBAR  ELECTRIC  COMPANY. 
New  York  City — Branch  Offices; 
Seattle,  Spokane,  Tacoma,  Port¬ 
land.  San  Francisco.  Sacramento, 
Los  Angeles,  San  Diego,  Salt 
Lake  City,  Oakland,  Fresno,  Phoe¬ 
nix,  Butte. 

GREAT  WESTERN  FUSE  CO., 
Pittsburgh,  Pa.  —  Northwestern 
Agencies,  Seattle ;  F.  M.  Nicholas 
Co.,  San  Francisco ;  Strieby  & 
Barton,  Los  Angeles. 

GREEN.  INC.,  R.  H.,  Oakland. 
Calif. — J.  G.  Pomeroy  Co.,  Los 
Atigeles. 

GREENE  ELECTRIC  FURNACE 
CO..  Seattle.  Wash. 

GREENLEE  TOOL  CO.,  Rockford. 
III. — J.  B.  Lippincott  Co.,  Seat¬ 
tle,  San  Francisco,  Los  Angeles. 
GREIST  MFG.  CO..  THE.  New 
Haven.  Conn.  —  Fred  C.  Wood, 
Portland;  Lewis  Glassman,  Los 
Angeles;  R.  F,  Hamilton,  Denver; 
Grover  Moore,  Fort  Worth. 

THE  GRISWOLD  MFG.  CO.,  Erie. 
Pa. —  W.  F.  Smith,  Disi.  Mgr., 
I.OS  Angeles. 

GUTH  CO..  THE  EDWIN  F..  St. 

Louis,  Mo. — L.  M.  Baxter,  Port¬ 
land  :  Ray  Fox,  Los  Angeles ; 
John  Allan  Ware,  San  Diego ; 
Stevens  Sales  Co,,  Salt  Lake  City. 
HALL  LAMP  COMPANY.  C.  M., 
Radiant  Heat  Div.,  Detroit,  Mich. 
— General  Electric  Supply  Corp., 
all  offices ;  Graybar  Electric  Co., 
all  offices. 

HAMILTON  BEACH  MFG.  CO.. 
Racine,  Wis. — R.  M.  Saunders, 
Dist.  Mgr.,  Los  Angeles. 
HAMMOND  INSTRUMENT  CO.. 
Chicago,  III.  —  Continental  Sales 
Co.,  San  Francisco. 
HANKSCRAn  COMPANY.  Madi- 
son.  Wis. — Erlach-Lee  Co.,  San 
Francisco. 

HARMONY  MFG.  CO..  Los  Angeles, 
Calif. — C.  P.  Keeler  &  Co.,  Seat¬ 
tle,  Portland;  Wm.  F.  O’KeefTe, 
Jr..  San  Francisco;  A.  N.  Baird, 
San  Diego. 

HARTMAN.  B..  Long  Beach.  Calif. 
HART  MFG.  CO..  THE.  Hartford, 
Conn. — Pacific  Elec.  Distributors, 
Seattle;  Frank  I.  DuFrane,  San 
Francisco;  H.  H.  Van  Luven,  Ix>s 

HARTZE^'.L  PROPELLER  FAN 
CO.,  Piqua,  Ohio— Maydwell  & 
Hartzell,  Inc.,  Portland,  San 
Francisco,  Ix)S  Angeles. 

HARVEY  HUBBELL.  INC..  Bridge¬ 
port.  Conn. — F.  A.  Strohccker, 
Seattle;  Grover  A.  Anderson,  San 
Francisco;  A.  M.  McMillan,  Los 
Angeles. 

HAZARD  INS.  WIRE  WORKS 
DIV.  of  THE  OKONITE  COM¬ 
PANY.  Wilkes-Barre.  Pa.— I.  W. 
Borda,  Pacific  Coast  Mgr..  San 
Francisco.  Branch  Offices:  Seattle, 
San  Francisco.  Los  Angeles. 
HELWIG  COMPANY.  Milwaukee. 
Wis. — Richardson  Elec.  Supply, 
Seattle ;  C.  E.  Riggs.  Portland : 
D.  E.  Lamore,  Oakland ;  F.  S. 
Flotch'--r.  I, os  Angeles 
HEMINGRAY  GLASS  DIVISION. 
Owens-Illinois  Glass  Co..  Muncie, 
Ind. — Leading  Wholesalers. 

H  D  ELECTRIC  CO..  Chicago,  III. 
— T.  S.  Wood.  Seattle;  L.  A. 
Nott,  San  Francisco :  H.  W 
Wittenberg,  Los  Angeles;  J.  E. 
Redmond,  Phoenix. 

HENDERSON  ELECTRIC  CO., 


Ampere,  N.  J, — Geo.  A.  Graj 
Co..  San  Francisco;  J.  G.  Pom¬ 
eroy  Co.,  Los  Angeles ;  North¬ 
western  Agencies  Seattle. 


general  cable  corp.,  Nea 
York  City — Sales  Offices:  Seattle 
San  Francisco,  Los  Angeles,  Dal¬ 
las. 

general  ELECTRIC  CO.,  Sche 
nectady.  N-  Y-— R-  M.  Alvord 
Commercial  Vice  President.,  Pa 


HESSE  &  COMPANY,  W.  A..  Ala¬ 
meda.  Calif.  —  “Hock”ensmlth 
Sales,  Los  Angeles ;  J.  W.  Wat¬ 
kins,  Seattle. 


W.  A.  HESSE  &  COMPANY 

1015  Santa  Clara  Ave.  Alameda,  California 

HESSE’S  UTILITY 
PORTABLE  ELECTROPLATER 


at  San  I’rancnsco,  Oakland,  Los 
Angeles.  San  Diego,  Phoenix, 
A.  S.  Moody,  Commercial  Vice 
Presideni.  N.  W.  Dist.,  Portland 
—Offices  at  Portland,  Seattle, 
Spokane.  Tacoma. 

general  ELECTRIC  COMPANY 

appliance  &  MERCHANDISE 
DEPARTMENT,  Bridgeport, 
Conn. 

—APPLIANCE  DIVISION,  Bridge¬ 
port,  Conn.  B.  M.  Tassie,  Dist. 
Mgr-  Appliance  Sales,  San  Fran¬ 
cisco. 

-AIR  CONDITIONING  &  COM¬ 
MERCIAL  REFRIGERATION 
DIV.,  Bloomfield,  New  Jersey,  B. 

M.  Tassie,  Dist.  Mgr,,  San  Fran¬ 
cisco. 

-CONSTRUCTION  MATERIALS 
DIV.,  Bridgeport,  Conn.  J.  O. 
Dillingham.  Dist.  Mgr.,  Wiring 
Material  Sales.  San  Francisco. 

GENERAL  ELECTRIC  COMPANY 

electronics  DEPARTMENT, 
Schenectady,  N.  Y. — Walter  Bo¬ 
land.  Western  Regional  Sales 
Mgr.,  San  Francisco. 

GENERAL  ELECTRIC  CO..  Lamp 
Dept.,  Cleveland,  O. — M.  C.  Hix¬ 
son.  Mgr.,  Pacific  Div.,  Oakland ; 
L.  R.  Wilson,  Mgr..  No.  Pac,  Div., 
Portland:  E.  P.  Markee,  Mgr.,  So. 
Pac.  Div.,  Los  Angeles ;  G.  O. 
Hodgson,  Mgr.,  Rocky  Mt.  Div,, 
Denver. 

GENERAL  ELECTRIC  X-RAY 
CORP.,  Chicago.  III. — Branch  Of¬ 
fices:  Seattle.  Spokane.  Portland, 
San  Francisco,  Los  Angeles,  Den¬ 
ver,  Salt  Lake  City. 

GENERAL  ELECTRIC  SUPPLY 
CORP.— Seattle,  Spokane,  Port¬ 
land.  San  Francisco,  Oakland, 
Sacramento,  Fresno,  Los  Angeles, 
San  Diego.  Phoenix,  Salt  Lake 
City.  Butte.  Denver. 

GENERAL  RADIO  CO..  Cambridge, 
Mass. — Frederick  Ireland,  Eng’r., 
Los  Angeles  Branch. 

GEORGE  COMPANY,  P.  D.,  St. 
Louis.  Mo.  —  Tri-State  Supply 
Corp.,  Los  Angeles ;  San  Fran¬ 
cisco. 

GIBSON  ELEC.  REFRIGERATOR 
CORP.,  Greenville,  Mich. — G.  M. 
Lowman,  Seattle :  L.  E.  Taufen- 
bach,  Los  Angeles ;  Henry  Wolff 
Co.,  San  Francisco. 

GILFILLAN  BROS.,  INC.,  Los  An¬ 
geles.  Calif. — H.  E.  Zobrist,  .Seat¬ 
tle  :  L.  D.  Heater  Music  Co., 
Portland:  E.  J.  &  Jack  Totten, 
San  Francisco  ;  Graybar  Elec.  Co,, 
Salt  Lake  City. 

GILLETTE  VIBBER  CO.,  THE, 
New  London,  Conn.  —  Keeler, 
White  Co.,  San  Francisco;  L.  B. 
French,  San  Antonio. 

GLOBAR  DIVISION,  THE  CAR¬ 
BORUNDUM  CO.,  Niagara  Falls, 

N.  Y.— Electric  heating  elements, 


Here  are  shown  three  of  the  several  Green- 

lee  Tools  which  have  been  designed  to  save 

time  and  money  on  every  job  where  conduit 

or  pipe  is  bent,  pipe  installed  underground,  holes  enlarged  in 

steel  panels  or  cabinets,  cable  pulled,  or  holes  bored  in  wood 

for  any  purpose. 

For  information  on  the  tools  shown  here  or  on  our  Joist  Borers, 
Electricians'  Bits,  Bit  Extensions  and  Hydraulic  Pushers,  write  for 
our  catalog,  or  get  in  touch  with  our  West  Coast  Representa¬ 
tives,  the  J.  B.  Lippincott  Co. — Los  Angeles — San  Francisco — 
Seattle. 

Greenlee  Tool  Co.,  1703  Columbia  Ave.,  Rockford,  Ill. 


Hydraulic  Benders 

Two  sizes  of  hydraulic  benders  for  rigid  con¬ 
duit  and  pipe  are  availab  ie.  No.  770  bends 
from  V/4"  to  3"  and  No.  775  from  3"  to 
Various  attachments  are  furnished  for  thin- 
wall  conduit,  bus-bars,  tubing,  etc. 

Write  for  booklet. 


Cable  Puller 


To  the  left  is  the  Greenlee 
Cable  Puller  set  up  for  pull¬ 
ing  into  a  box  from  a  vertical 
section  of  conduit.  Can  be 
used  in  any  position.  Is  easy 
to  take  to  the  job,  and  easy 
to  set  up  and  operate.  Ask 
for  Cable  Puller  circular. 


FAST  CONDENSERS 


Knockout  Tools 

Greenlee  Knockout  Tools  will  enlarge  holes  in  steel 
panels  and  boxes  up  to  Vt"  thick,  quickly  and  ac¬ 
curately,  without  reaming  or  filing.  Punches  ere 
made  for  conduit  from  '/z”  to  3",  and  the  cutter 
for  conduit  from  I'/j"  to  3".  Ask  for  circular  on  these 
timesavers. 


SOLD  IN  THE  WEST  BY 

Waltham,  De  Witt  &  Krusi 

630  MONADNOCK  BLDG.,  SAN  FRANCISCO.  CAL. 

PARNBAM  &  CUNNINGHAM  MAYDWELL  &  HARTZELL 

528  Edison  Building  1233  N.  W.  12th  Avenue 

Los  Angelee,  California  Portland,  Oregon 

MAIN  OFFICE  &  PLANT 

JOHN  E.  FAST  &  CO. 

3123  N.  CRAWFORD  CHICAGO.  ILL. 
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2418  Webster  St. 

San  Francisco,  Calif. 

HUB  ELECTRIC  CORP., 
Chicago,  III. 

Lighting  Equipment 

ZENITH  ELECTRIC  CO. 
Chicago,  Mil. 

Automatic  Control  Equipment. 

DORN  EQUIPMENT  CO.. 
Boston.  Mass. 

Marine  Fittings 

KULKA  ELECTRIC  MFG.  CO.. 
Mount  Vernon  N.  Y. 
Bakelite  Sockets  &  Supplies 


HEVI  DUTY  ELECTRIC  CO.,  Mil¬ 
waukee,  Wis.  —  Industrial  Div. : 
Pacific  Scientific  Co.,  Seattle,  San 
Francisco,  Los  Ani^eles.  Labora¬ 
tory  Div. :  Scientific  Supplies, 
Seattle ;  Braun-Knecht-Heimann 
Co.,  San  Francisco ;  Braun  Corp., 
Los  Angeles. 

HEXAGON  ELECTRIC  CO..  Roselle 
Park,  N.  J. — Albert  S.  Knight 
Co..  Seattle ;  Omer  Cox  Co.,  San 
Francisco. 

HIGHLAND  ELECTRO-CHEMICAL 
CO.,  Connellsville.  Pa. — Myers  & 
Schwartz,  and  C.  W.  Marwedel, 
San  Francisco:  Leading  Whole¬ 
salers. 

HIGH  TENSION  CO..  Inc.,  THE. 
Phillipsburg.  N.  J. — Jos.  D.  Sin- 
nott,  Seattle ;  J.  B.  Ambler, 
Denver;  Riter  Eng'g.  Co.,  Salt 
Lake  City ;  Paul  S.  Everley  Co., 
San  Francisco. 


UNIFORM 

QUALITY..  SIZE.  SHAPE 
Whether  Dry  or  Wet  Process 


PORCELAIN 


ILLINOIS 


OUTLET  BOXES 

Glazed  and  un- 
elazed  styles  con. 
forming  to  all 
existing  standards 
of  dimensions, 
spacing.  position 
of  knockout  holes, 
and  mounting 
screws.  High  me- 
chanicai  and  elec¬ 
trical  efficiency. 


Look  for  this  Trade  Mark 


SWITCH  BOXES 

Insure  greater  safe¬ 
ty  in  wiring  and 
the  elimination  of 
all  grounding  haz¬ 
ards  Made  of  best 
quality  white  porce¬ 
lain.  Metal  inserts 
are  placed  in  two 
holes  of  the  switch 
boxes  for  receiving 
screws  of  standard 
switches,  plugs, 
outlets,  etc.  Knock¬ 
outs  for  single 
wires,  also  for 
cables.  Specify  and 
use  them. 


STANDARD  TUBES 


In  sizes  '/2  to  48  inches. 
5/16-  to  3-inch  diameter  in 
following  types;  unglazed, 
glazed  split,  floor,  split- 
floor,  headless,  curved  end. 
crossover  split,  and  cross¬ 
over.  Diameters  all  uniform 
both  inside  and  outside. 


KNOBS 

Cement  coated — nail — gen¬ 
uine  leather-washer— code 
standard.  They  don’t  chip 
when  driven  in  and  they 
stay  in  place. 


•  ILLINOIS  scientific  and 
fully  controlled  production 
assures  you  of  uniformity, 
porcelain  free  from  internal 
stress  and  cracks,  exact 
dimensions,  uniformity  of 
color,  high  dielectric 
strength,  and  mechanical 
strength. 


ILLINOIS 
Iwndles  and 
shins  all 
orders 
promptly. 

ILLL^OIS 
for  all  your 
porcelain 
needs 


D 


ILLINOIS 

ELECTRIC  PORCELAIN  CO. 

MACOMB.  ILLINOIS 


Sold  through  JOSLYN  in  the  West 


HILL-SHAW  CO.,  Chicago,  III.— 
L.  L.  Raymer  Co.,  Seattle;  Ben¬ 
nett  &  Johnson,  San  Francisco; 
DeJong  Sales  Co.,  Los  Angeles ; 
Paul  A.  Douden  Co.,  Denver. 
HITCHNER  &  HITCHNER,  INC., 
Sandpoint,  Idaho. 

Hl-VOLTAGE  EQUIPMENT  CO.. 
Cleveland.  O. — J.  G.  Corrin,  Los 
Angeles;  F'red  W.  Carlson.  Seat¬ 
tle. 

HOBAR  COMPANY.  THE  New 
York,  N.  Y. — Walter  H.  Hovey, 
San  Francisco. 

HOLLAND  RIEGER  CORP.,  San- 
dusky,  O.  —  Dist.  Mgr. :  J.  R. 
Renner,  Berkeley. 

HOLOPHANE  CO..  INC.,  New 
York  City — Paul  Davis,  Seattle: 
Robt.  G.  Dummel.  San  Francisco; 
P'rank  van  Gilluwe,  Los  Angeles. 
HOMER  COMMUTATOR  CORP., 
Cleveland.  Ohio — Tri-State  .Supply 
Corp.,  Los  Angeles,  San  Fran¬ 
cisco. 

HOOVER  CO..  THE.  North  Can¬ 
ton,  O. — Branch  Offices :  Seattle. 
Los  Angeles,  Dallas. 

HOPE  WEBBING  COMPANY. 
Providence,  R.  I. — Fairman  B. 
Lee,  Seattle;  C.  D.  LaMoree,  San 
Francisco,  Los  Angeles. 

HORTON  MFG.  CO...  Fort  Wayne. 
Ind.— General  Sales  Corp.,  San 
Francisco:  Fey  &  Krause.  Inc., 
Los  Angeles ;  Hendrie  &  BolthofT 
Mfg.  &  Supply  Co.,  Denver;  Al¬ 
bert  Mathias  &  Co..  Phoenix.  El 
Paso. 

HOWZE  &  CO..  W.  D.,  Los  Angeles. 
Calif. 

HUBBARD  AND  COMPANY,  PitU- 
burgh.  Pa. ;  Chicago,  III. ;  Oak¬ 
land,  Calif. — W.  W.  Glosser,  Vice 
Pres.,  Pacific  Coast  Div.,  Oak¬ 
land;  District  Sales  Offices:  Port¬ 
land,  Los  Angeles. 

Western  Agents 
CONSIGNED  STOCKS  ASSURE 
IMMEDIATE  DELIVERY  .  .  . 
QUICK  SERVICE 

JOBBER  DIVISION 
San  rranciBco;  F.  M.  Nicholas  Co., 
1123  narrlson  St. 

Los  Angplet:  Strleby  &  Uarton  Ltd. 

812  E.  Third  Street 
Seattle :  Robinson  Sales  Co. 

3215  Western  Are. 

Portland;  Leonard  S.  Foley, 

131  S.  W.  4th  Are. 

Denver;  Paul  A.  Douden  Co., 

1645  Wazee  Street 

INDUSTRIAL  DIVISION 

Ix)s  Angelos;  Strieby  &  liarion  Ltd.. 

912  E.  Third  Street 
San  Franclaro:  F.  M.  Nicholas  Co., 
1123  Harrison  St. 

I  Portland;  W.  J.  Cottrell, 

I  131  S.  W.  4th  Avenue 

Seattle;  J.  E.  Meggs, 

1206  E.  61st  Street 
Denver:  R.  W.  Hurnett. 

1915  Ogden  Street 
Salt  Lake  City:  Raymond  Ackerman, 

.  313  Dooly  Block 

TRANSMISSION  DIVISION 

Los  Angeles;  .1.  W.  Minder  Chain  & 
Gear  Co.  Ltil. 

923  Santa  Fe  Are. 

San  Franeiseo:  A.  H.  Coates 
1142  Howard  St. 

Portand:  J.  W.  Minder  Chain  & 
Gear  Co.  Ltd. 

411  S.  W.  First  Are. 

Denver;  Rock  field  Equipment  Co. 

324  Cooper  Building 
Ideal  Commutator  Dresser  Co. 

10.30  Park  Ave. _ Sveamore.  ni.  I 


HUB  ELECTRIC  CORP  ,  Chicatr 
111. — Harold  M.  Hudsoi  ,  Seattlt 
James  Mundstock,  San  Trancisfc 
Walter  E.  Welborne,  Log  X 
geh-s. 

HUGHEY  &  PHILLIPS,  Los  An¬ 
geles.  Calif. — North  C  .ist  El« 
Co.,  Seattle,  Portland;  Hughey  4 
Phillips,  San  Francisco. 
HULLHORST  MICRO  TOOL 
Div.,  Toledo  Standard  '.'ommuu 
tor  Co.,  Toledo,  O.  —  Electric 
Agencies,  Oakland ;  E  H.  Bel, 
Los  Angeles ;  Fairmaii  B.  Let 
Seattle. 

HYKON  MFG,  CO.,  THE,  Alh 
ance,  O. — Robinson  Sales  Co, 
Seattle  ;  Joslyn  Co.  of  Calif.,  Sar 
Francisco.  Los  Angeles 
IDAHO  POLE  CO.,  .^andpoin; 

Idaho  :  Milwaukie,  Ore. 
ideal,  COMMUTAfUit  DRESSER 
GO.,  Sycamore,  HI.  —  Industria 
Division:  J.  E.  Beggs,  Seattle, 
William  J.  Cottrell.  Pnrtlaini 

F.  M.  Nicholas  Co.,  San  Francis¬ 
co;  Strieby  &  Barton.  I.os  Angt- 
les ;  R.  W.  Burnett,  Denver ;  Ray¬ 
mond  Ackerman,  Salt  Lake  City, 
Utah.  Jobber  Division  ;  Robinson 
Sales  Co.,  Seattle ;  Leonard  S 
Foley,  Portland:  F.  M.  Nichnla; 
Co.,  San  Francisco  ;  Strieby  &  Bar¬ 
ton,  Los  Angeles :  Paul  A.  Douden 
&  Co.,  Denver.  Transmission  D;- 
vision :  E.  A.  Minder  Chain  4 
Gear  Co.,  Ltd.,  Portland ;  A.  H. 
Coates  Co.,  San  Francisco:  J.  W 
Minder  Chain  &  Gear  Co.,  Ltd. 
Ia)S  Angeles  ;  Rockfield  Equip.  Co. 
Denver. 

IDEAL  ELECTRIC  &  MFG.  CO., 
THE.  Mansfield,  Ohio — F.  W. 
Carlson,  Seattle;  H.  C.  Miller. 
Portland ;  J.  H.  Southard,  San 
Francisco  ;  L.  J.  Smith,  Lew  An¬ 
geles  ;  J.  Ludvig  Hansen,  Denver, 
R.  A.  Conely,  Salt  Lake  City: 

G.  W.  Hummel,  Phoenix;  H.  N 
Waters,  El  Paso. 

ILG  ELEC.  VENTILATING  CO.. 
Chicago,  Ill. — J.  D.  Sparks.  Seat¬ 
tle;  W.  H.  Price,  San  Francisco; 
Robert  Ilg,  Jr.,  Los  Angeles:  L 
E.  Belfort,  San  Diego;  J.  E.  Red- 
mond  Co.,  Phoenix. 

ILLINOIS  ELEC.  PORCELAIN 

CO.,  Macomb,  Ill. — Distributed  by 
Joslyn  in  the  West. 

ILLINOIS  ENGINEERING  CO, 

Chicago.  III.— W.  A.  Hill.  Seattle; 
J.  I.  Krueger,  San  Francisco: 
Illinois  Eng’g  Co.,  Los  Angeles: 
Boyd  Eng’g  Co.,  Albuquerque,  E 
Paso. 

ILLINOIS  MALLEABLE  IRON 

CO.,  Chicago,  Ill. —  D.  H.  Lundir. 
&  Co.,  Seattle :  Industrial  Engg 
&  Equip.  Corp.,  Los  Angeles. 
ILSCO  COPPER  TUBE  &  PROD¬ 
UCTS.  INC.,  Cincinnati.  0.— Elec¬ 
trical  Specialty  Co.,  Inc.,  Seattle. 
San  Francisco ;  Strieby  &  Barton. 
Ltd.,  Los  Angeles ;  Franklin  Sale- 
Co.,  Denver. 

INDIANA  STEEL  &  WIRE  CO.. 
Muncie,  Ind. — Graybar  Elec.  Co. 
Inc.,  all  principal  cities. 
INGERSOLL-RAND  COMPANY, 
New  York  City — Branch  Offices: 
Seattle,  San  Francisco.  Los  An¬ 
geles,  Salt  Lake  City.  Denver. 
Butte,  El  Paso,  Dallas,  Houston. 
INLAND  GLASS  WORKS.  INC-- 
Chicago,  Ill.- — Geo.  D.  Norris  Co. 
Seattle:  F.  M.  Nicholas  Co..  San 
Francisco;  Paul  A.  Douden,  Den¬ 
ver. 


Established  1922  S.  E.  Gamble 

OLIVER  B.  LYMAN 

74  New  Montgomery  St.,  San  Francisco 
Reprfsenting 

ATWOOD  &  MORRILL  CO  Salem,  Mass. 

Special  Valves  for  Stationary  and  Marine  Service. 

Turbine  and  Condenser  Protection. 

I-T-E  CIRCUIT  BREAKER  CO.  PhUadelphia  Pa. 

Air  Circuit  Breakers,  Switchgear. 

KOPPERS  CO.— BARTLETT  HAYWARD  DIV.  Baltimore  Md. 
East's  Flexible  Couplings. 

THE  PERMUTIT  CO.  New  York.  N.Y. 

Water  Treating  Equipment  .  Deaerating  Heaters  • 
Ranarex  CO,  Instruments. 

R.  E.  UPTEGRAFF  MFG.  CO.  Scottdale,  Pa- 

Transformers. 
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IVTERNA  i  lONAL  APPLIANCE 
CORP-.  I'  'xjklyn,  N.  Y. — North¬ 
west  Sa''-  Co.,  Seattle:  Wallace 
R.  Lynn  Co.,  San  Francisco,  Los 
Angeles. 

IKTERN.A'I  lONAL  CROSS  ARM 
CO.,  INC.  So.  Bellingham,  Wash. 

IKTERNAVIONAL  GENERAL 

‘electric  CO.,  New  York  City 
— Wm.  C.  North,  Div.  Mgr.,  San 

Francisco. 

IRONRITF.  IRONER  CO..  THE, 
Detroit,  Mich.  —  Harper-Meggee, 
Inc..  Seal  lie.  Spokane,  Portland; 
Ironers,  inc.,  Oakland.  Los  An¬ 
geles:  Cordon  E.  Wilkins,  Inc., 
Salt  Lake  City,  Denver. 
IRVINGTON  VARNISH  &  INSU- 
Meehanicil  &  Elec’l  Products  Co., 
Seattie ;  C.  D.  La  Moree,  San 

Francisco. 

ISOLANTITE,  INC.,  New  York 
City — Electrical  Specialty  Co.. 

Seattle,  San  Francisco,  Los  An¬ 
geles. 

I-T-E  CIRCUIT  BREAKER  CO.. 
Philadelphia,  Pa.  —  Harold  M. 
Hudson,  Seattle :  Oliver  B.  Ly¬ 
man,  San  Francisco  :  Otto  Dem- 
mcrt,  Los  Angeles ;  Howard  Pe¬ 
terson,  Denver. 

JANETTE  MFG.  CO.,  Chicago,  III. 
—Preferred  Equip.  Eng’rs.,  Bere 
Evans  Chain  Co.,  C.  M.  Loosted 
&  Co.,  Inc.,  Seattle;  J.  P.  Her¬ 
mans,  Adam-Hill  Co.,  San  Fran¬ 
cisco:  W.  A.  Hoppe,  Los  Angeles; 
Felix  Simon,  Denver. 

JEFFERSON  ELECTRIC  COM¬ 
PANY,  Bellwood,  Ill. — John  R. 
Ford.  Seattle :  C.  D.  Buchanan, 
San  Francisco:  G.  E.  Martin,  Los 
Angeles. 

JEFFERY  -  DEWITT  INSULATOR 
CO.,  Kenova,  W.  Va. — Garland- 
Affolter  Eng’g.  Corp.,  Portland, 
Seattle,  San  Francisco,  Los  An¬ 
geles;  Tinling  &  Powell,  Spokane; 
Mountain  States  Machy.  Co.,  Den¬ 
ver. 

JEFFRIES  TRANSFORMER  CO., 
Los  Angeles,  Calif.  —  Dealers, 
Wholesalers. 


JELLIFF  MFG.  CORP.,  C.  O., 
Southport,  Conn.  —  Montgomery 
Bros.,  Seattle,  Portland,  San 
Francisco,  Los  Angeles. 

JENKINS  BROS.,  Bridgeport, 
Conn.  —  C.  L.  Evans,  Seattle ; 
I.  H.  Pope,  San  Francisco ;  O.  W. 
Coombs,  Los  Angeles;  W.  E. 
Young  Co.,  Denver 

JOHNS-MANVILLE  CORP.,  New 
York  City — Branch  Offices:  Seat¬ 
tle,  Portland,  San  Francisco, 
Oakland,  Los  Angeles,  Salt  Lake 
City. 

JOSLYN  CO.  OF  CALIFORNIA. 
Los  Angeles,  Calif. — Branch  Of¬ 
fice:  San  Francisco. 

KATO  ENGINEERING  CO.,  INC., 
Mankato,  Minn.  —  Northwestern 
Agencies,  Seattle ;  M.  F.  Kliepera, 
Houston. 

KEARNEY  CORP.,  JAMES  R..  St. 
Louis,  Mo. — Maydwell  &  Hart- 
sell,  Inc.  San  Francisco,  Los  An¬ 
geles,  Seattle ;  Graybar  Electric 
Co.,  Seattle,  Spokane,  Tacoma, 
Portland  ;  Mountain  States  Mchy. 
Co.,  Denver ;  L.  Brandenburger 
Co.,  Salt  Lake  City  ;  J.  R.  Brad¬ 
ley  Co.,  Reno,  Nev. 

KEESE  ENGINEERING  CO.. 
Hollywood,  Calif. — Branch  Office : 
San  Francisco. 

KELLEMS  PRODUCTS.  INC.,  New 
York  City — Geo.  E.  Honn  Co., 
San  Francisco;  Farnham  &  Cun¬ 
ningham,  Los  Angeles;  Franklin 
Sales  Co.,  Denver. 

KELLOGG  SWITCHBOARD  & 
SUPPLY  CO..  Chicago,  III.— Dist. 
Mgrs. :  H.  A.  Arth,  San  Fran¬ 
cisco  :  C.  F.  Fairly,  Los  Angeles. 

KELMAN  ELEC.  &  MFG.  CO..  Los 
Angeles,  Calif. — Eicher  &  Bratt, 
Seattle;  C.  E.  Ingalls,  San  Fran¬ 
cisco. 

KELVINATOR  DIVISION  -  NASH 
KELVINATOR  CORP.,  Detroit. 
Mich.  —  C.  J.  Bachman,  Sales 
Mgr.  for  West  Coast.  Sales  Of¬ 
fices  :  Oakland.  Los  Angeles. 

KENNECOTT  WIRE  &  CABLE 
CO..  Phillipsdale,  R.  I. — Branch 
Offices  •  Seattle,  San  Francisco,  Los 
Angeles. 


Jeffries 


TRANSFORMERS 


AIR-COOLED 

FIT  INTO  YOUR  PRODUCTION  PROGRAM 


We  are  Prepared  to  Meet  the  Delivery 
Demands  of 

INDUSTRY 


—without  Sacrificing 
the  Basic  Qualities 
of 

ECONOMY 

EFFICIENCY 

DEPENDABILITY 

which  for  years  have 
been  built  into  our 
Transformers 


Type  CV.  15  to  75  KVA 


JEFFRIES  TRANSFORMER  CO. 

1710  E.  57th  St.  -  -  Los  Angeles 


INCORPORATED  : 


TRANSMISSION  AND  DISTRIBUTION  EQUIPMENT 

Kearney  Distribution  Equipment 
Victor  Porcelain  Insulators 
Pole  Line  Hardware 

Gardner  Transformers 
Glass  Insulators 

Wires  and  Cables 

Poles  and  Crossarms 

Wood  Pins  and  Brackets 

Galvanized  Guy  Strands 
Galvanized  Iron  Wires 
Time  Switches 

Construction  Tools 

Angle  Cross  Arm  Pins 

Hartzell  Propeller  Fans 

Complete  Warehouse  Stocks  at  Three  Points  on  Pacific  Coast: 

SAN  FRANCISCO  LOS  ANGELES  SEATTLE 

158-  11th  St..  HEmlock  1630  455  Colyton  St.,  MUtual  7245  1016  First  Ave.  South.  ELiot  5007 


Locknuts 


Bushings 

Box  Connectors 

Service  Ent. 
Heads 


1-Hole  Clamps 

Fittings  for 
E.M.T. 


Since  1857 
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For  Immediate  Shipment 

of  your  priority  orders 


Represented  byj 
FRANK  H.  BRAN  CO. 
894  Folsom  St. 

San  Francisco 
C.  R.  DEDERICK 
321  N.  W.  Glisan 
Portland,  Ore. 


Represented  by 
J.  J.  SCHALLER  CO. 
423  Molino  St. 

Los  Angeles 
H.  M.  OLMSTEAD 
1708  16th  St. 
Denver,  Colo. 


HASTINGS-RICHARDS  CO.  vf  Albuquerque,  New  Mexico 


KWIKON 


1850  W.  Washington  Blvd. 


HERE’S  THE  MAN  TO 
CALL  FOR  THE  FINEST 
IN  ELECTRICIANS’ 
AND  LINEMEN’S 
EQUIPMENT 


Pliers  or  climbers,  safety  straps 
or  belts,  whatever  you  need  in 
electricians’  or  linemen’s  equip¬ 
ment,  the  Klein  trade  mark  on 
that  equipment  is  your  guarantee 
of  highest  quality. 

Crit  L.  Woolsey,  Klein’s  West¬ 
ern  Representative,  stands  read}' 
to  assist  you  in  every  way  possi¬ 
ble  in  supplying  your  needs  in 
equipment  for  electricians  and 
linemen. 


CRIT  L.  WOOLSEY 

R»pr»s»nMiv» 

4522  Carpenter  Ave., 

No.  Hollywood,  Los  Angeles,  Calif. 
Telephone:  SUnset  2-4127 


Mathias  KIFIN  &  Sons 


KERITE  ms.  WIRE  &  CABLE 
CO..  INC.,  THE.  New  York  City 
— Branch  Office:  San  Francisco. 

KEYSTONE  STEEL  &  WIRE  CO.. 
Peoria,  III. — Branch  Offices :  Se¬ 
attle,  Portland,  Oakland.  Los 
Angeles.  Maydwell  &  Hartzell, 
Inc.,  San  Francisco,  Los  Angeles, 
Seattle. 

KinOE  &  COMPANY.  INC..  WAL- 
TER,  New  York  City — Alexander 
Gow,  Inc..  Seattle:  Hough  & 
Egbert,  Industrial  Fire  Equip. 
Co.,  San  Francisco :  L.  N.  Curtis 
&  Sons,  Oakland :  H.  P.  Jorgen¬ 
sen  &  Co.,  Fresno :  Ennals  T. 
Ives,  Los  Angeles ;  Paul  W.  Hil¬ 
ler.  Wilmington. 

KILLARK  ELEC.  MFG.  CO..  St. 
I>iuis.  Mo. — Northwestern  Agen¬ 
cies,  Seattle ;  Jas  J.  Noble  Co., 
San  Francisco;  Walter  S.  Swret, 
Los  Angeles  W.  E.  Young  Co.. 
Denver:  Geo,  E.  Anderson  Co., 
TJ&II&s 

KIM  MANUFACTURING  CO..  Los 

Angeles.  Calif. 

KINSFORD  SPECIALTY  CO..  Phil¬ 
adelphia.  Pa. — George  D.  Beards- 
worth,  Seattle;  R.  H.  Saxton,  Los 
Angeles. 

KIRKMAN  ENGINEERING  CORP.. 
New  York  City — A.  S.  Knight 
Co.,  Seattle:  Electrical  Srecialty 
Co.,  San  Francisco ;  J.  J.  Perl- 
muth,  Los  Angeles ;  California- 
Arizona  Sales  Agency,  San  Diego. 

KISCU  CO..  St.  Lnuis.  Mo.— 
Chas.  E.  Mockbee  Co.,  Los  An¬ 
geles 

KLEIN  &  SONS.  MATHIAS.  Chi¬ 
cago,  III. — C.  L.  Woolsey.  Western 
Mgr.,  No.  Hollywood,  Calif.  Sold 
through  elec’l  wholesalers. 


Chicago,  Illinois 


K  L I  E  G  L  BROS.  UNIVEHsat 
ELEC.  STAGE  LIGHTING  Cn 
INC,.  New  York  City  —  c.  j 
Holzmueller,  San  Frai.cisco-  T 
H,  Bell,  Los  Angeles. 

KNAPP-MONARCH  CO.,  St.  Lon* 
Mo. — Ray  Gelinas,  Los  Angelej. 

KNOX  PORCELAIN  CORP.,  Knoj. 
ville,  Tenn. —  Robinson  Sales  Co. 
Seattle ;  F.  M.  Nichola.^  Co.,  Su 
Francisco;  L.  B.  Puinarn  Co 
Denver:  Stevens  Sales  Co..  Sii- 
Lake  City. 

KOPP  GLASS.  INC,.  SwL  »vale.  P* 
— Jos.  Paulson,  Portland;  Fni 
Stone,  San  Francisco;  W.  E  Wei- 
borne,  Los  Angeles. 

KOPPERS  CO..  (Bartlett  Hsywerd 
Div.),  Baltimore,  Md. — F.  w 
Stevens,  Portland:  Oliver  B.  Lj 
man,  San  Francisco ;  A.  W.  An¬ 
derson.  Los  Angeles  ;  Shubart  k 
Schloss,  Denver. 

KORTICK  MFG.  CO..  San  Fun- 
cisco,  Calif. — Maydwell  ft  Han- 
zell,  Inc.,  Los  Angeles,  Portland; 
Ropes,  Inc.,  Seattle :  H.  R.  Slo¬ 
cum  Co.,  Honolulu,  T.  H. 

K.  P.  F.  ELECTRIC  CO.,  San 
Francisco,  Calif. 

KUHLMAN  ELECTRIC  CO,.  Ba; 
City,  Mich.  —  William  J.  Cot¬ 
trell,  Portland  :  Frederick  R.  Gutb- 
rie,  San  Francisco ;  Thomas  Ma¬ 
chinery  Co.,  Los  Angeles;  Peter¬ 
son  Co.,  Denver ;  L.  Vernon  Wil¬ 
son.  Phoeni.x. 

KULKA  ELECTRIC  MFG.  CO. 
Mount  Vernon,  N.  Y. — Coast  Sales 
Corp.,  Seattle;  James  Mundstoik 
San  Francisco;  M.  L.  “Bud' 
Cohn,  Ix)s  Angeles. 


pm  17  ITTVir  HARDWARE 

L^Liy  Mlt  SPECIALTIES 

Manufactured  on  the  Pacific  Coast  by 

Kortick  Manufacturing  Company 

345  First  St.,  San  Francisco,  Calif. 

PORTLAND  SEATTLE  LOS  ANGELES  HONOLULU 


WALTHAM,  DeWITT  &  KRUSI 

MANUFACTURERS'  REPRESENTATIVES 

R  W.  N.  MATTHEWS  CORP. 

Distribution  Specialties 


MALLEABLE  IRON  HTTINGS  CO. 

Thru  Bolt  Guying  Fittings,  Cross  Arm  Gains, 
Secondary  Racks,  etc. 

ANDERSON  BRASS  WORKS 

Tap  Lugs,  Ground  Clamps,  Aluminum  Terminal 
Boxes,  Bus  Fittings,  etc. 

JOHN  E.  FAST  &  CO. 

Capacitors 

CARPENTER  MFG.  CO. 

Portable  Flood  and  Search  Lights 

FARNHAM  &  CUNNINGHAM 

Hydraulic  Stralnometers 

CORNING  GLASS  WORKS 

Pyrex  Insulators 


630-632  Monadnock  Bldg. 


Scm  Francisco 
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KWIKON  CO.,  Chicago,  III. — C.  R. 
Dederick,  Portland;  The  Frank 
H  Bran  Co.,  San  Francisco;  J. 
J.  Schaller  Co.,  Los  Angeles ;  The 
Hastiiicb  Richards  Co.,  Albu- 
niierau  :  H.  M.  Olmstead,  Denver, 
lake  .’'4FG.  CO.,  INC.,  Oakland, 
Calif. — Robinson  Sales  Co.,  Seat¬ 
tle;  Leonard  S.  Foley,  Portland; 
Frank  I.  DuFrane  Co.,  Inc.,  San 
Francisco;  Frank  J.  Airey  Co., 
Los  Angeles. 

landers,  FRARY  &  CLARK, 
New  Britain,  Conn. — C.  J.  E. 
Watson,  Dist.  Mgr.,  San  Fran¬ 
cisco:  Fred  Porter,  San  Fran¬ 
cisco:  L.  .1.  McAlister,  Alhambra. 
LANC  MFC.  CO.,  F.  S.,  Seattle, 
Wash. 

UPP  INSULATOR  CO.,  INC-, 
LeRoy,  N.  Y. — T.  R.  Routh  Co., 
San  Fi  ancisco ;  Condon  &  Young, 
Los  Angeles. 

LA  SALl.E  LIGHTING  PROD¬ 
UCTS.  INC.,  Buffalo,  N.  Y. — J. 
M.  Cavanaugh,  Portland ;  Don 
Sluman,  Denver. 

LEACH  COMPANY,  Oshkosh,  Wis. 
—Graybar  Elec.  Co.,  General 
Elec.  Supply  Corp,.  Westinghouse 
Elec.  Supply  Corp.,  all  principal 
cities. 

LEACH  RELAY  CO.,  Los  Angeles, 
Calif. 

LEEDS  &  NORTHRUP  CO.,  Phila¬ 
delphia.  Pa. — Branch  Offices:  San 
Francisco.  Los  Angeles,  Tulsa. 
LEW  FITTINGS  CO.,  Chicago,  Ill. 

—Walter  E.  Brand.  Los  Angeles. 
LIBERTY  BELL  MFG.  CO..  Mi- 
nerva,  O. — Leonard  S.  Foley, 
Portland ;  Thomas  D.  Noble,  San 
Francisco;  A.  Allen  Smith,  Los 
Angeles. 

LIGHTING  PRODUCTS.  INC., 
Highland  Park,  Ill. — W.  W.  Wheat 
&  Son,  Seattle ;  Perry  B.  Miller, 
Oakland  ;  L.  G.  Bachand,  Denver  ; 
W.  J.  Huemmer,  Dallas. 

LINCOLN  ELECTRIC  CO.,  THE, 
Cleveland,  O.  —  Dist.  Offices : 
Portland,  San  Francisco,  Los 
Angeles,  Phoenix ;  Geo.  Gibson, 
Spokane;  Johnson  Supply  Co., 
Denver:  Industrial  Supply  Co.. 
Salt  Lake  City. 

UNCOLN  METER  DIV.,  SAN- 
GAMO  ELEC.  CO.,  Springfield, 
Ill.— T.  S.  Wood.  Seattle:  L.  A. 
Nott.  San  Francisco:  H.  W.  Wit- 
tenburg.  Los  Angeles;  Mountain 
States  Machy.  Co.,  Denver ;  L. 
Brandenburger  Co.,  Salt  Lake 
City:  J.  E.  Redmond,  Phoenix; 
Frank  Gorman,  El  Paso. 

LINDE  AIR  PRODUCTS  CO,. 
THE,  Unit  of  Union  Carbide  and 
Carbon  Corp.,  New  York  City — 
Offices  in  all  principal  cities. 
LINDEMANN  ft  HOVERSON  CO.. 
A.  J.,  Milwaukee,  Wis. — Appl. 
Wholesalers  of  Seattle,  Seattle ; 


LEW 


The  Crescent  Co.,  Spokane ;  Appl. 
Wholesalers  of  Ore.,  Portland ; 
Lavenson  &  Savasta,  San  Fran¬ 
cisco  :  Hendrie  &  Bolthoff  Mfg. 
&  Sup.  Co..  Denver;  Z.C.M.I.. 
Salt  Lake  City,  Boise ;  Kalispell 
Merc.  Co.,  Kalispell. 

LINE  MATERIAL  CO.,  Milwaukee, 
Wis. — Paul  K.  Churchill,  Div. 
Sales  Mgr.,  Oakland,  Los  Angeles. 
C.  R.  Hazard,  Div.  Sales  Mgr., 
Portland.  Dist.  Offices  and  Whses : 
Oakland,  Los  Angeles,  Portland, 
Seattle,  Spokane. 

LIONEL  CORP.,  New  York  City— 
M.  Sweyd  ft  Son,  San  Francisco. 
LITECONTROL  CORP.,  Boston, 
Mass. — Generai  Distributors,  Seat¬ 
tle. 

LITTELFUSE  INC.,  Chicago,  Ill, 
and  El  Monte,  Calif. 

All  leading  wholesalers. 

LITTLE  GIANT,  INC.,  Oakland. 
Calif. 

LLOYD  PRODUCTS  CO.,  Provi¬ 
dence,  R.  I. — W.  M.  Sanderlin 
Co.,  Seattle:  C.  C.  Hillis  Co.,  San 
Francisco ;  J.  A.  Sines  Agen¬ 
cies.  Los  Angeles ;  L.  G.  Bachand, 
Denver. 

LOCKE  INSULATOR  CORP.,  Bal¬ 
timore,  Md.  —  General  Electric 
Supply  Corp.,  All  principal  cities. 
LOCKWOOD  ELECTRIC  CO., 
THE,  Cincinnati.  Ohio — Fred  W. 
Carlson,  Seattle;  Clarence  R. 
Hunt,  San  Francisco;  Homer  V. 
Thomas,  Denver;  Arthur  C.  Moul¬ 
ton,  Salt  Lake  City,  United  Build¬ 
ers  Equipment,  Dallas. 

LOCUST  PIN  CO.,  Front  Royal, 
Va. — Maydwell  ft  Hartzell.  Inc., 
San  Francisco,  Los  Angeles,  Seat¬ 
tle. 

LOVELL  MFG.  CO..  Erie.  Pa.— 
W.  L.  May  Co..  Portland;  Elec’l 
Appliance  Service  Corp.,  Los  An¬ 
geles. 

LOWELL  INSULATED  WIRE  CO., 
Lowell,  Mass. — Frank  D.  Fagan 

Co.,  San  Francisco ;  F.  J.  Airey 
Co..  Los  Angeles. 

LUMIDOR  CO..  INC.,  Alhambra. 
Calif. 

MACALLEN  COMPANY.  Boston, 
Mass. — C.  D.  LaMoree.  Seattle, 
San  Francisco,  Los  Angeles. 
MAGIC  AIRE.  INC.,  Cleveland,  O. 
— Seattle  Hdwe  Co.,  Seattle ;  Jen¬ 
sen  Byrd  Co.,  Spokane;  Stubbs 
Elec.  Co.,  Portland ;  H.  R.  Bas- 
ford  Co..  San  Francisco;  Associ¬ 
ated  Wholesale  Elec.  Co.,  Los 
Angeles ;  Coast  Elec.  Co.,  San 
Diego. 

MALLEABLE  IRON  FITTINGS 
CO..  Branford,  Conn. — Waltham. 
deWitt  ft  Krusi,  San  Francisco; 
Industrial  Eng.  ft  Equip.  Co.. 
Los  Angelee ;  W.  J.  Cottrell,  Port¬ 
land. 

MALLEABLE  IRON  RANGE  CO.. 
Beaver  Dam,  Wis. — Branch  Of¬ 
fices:  Seattle,  Portland,  Oakland. 


FLOOR  BOXES 
and  FITTINGS 


GREAT  FLEXIBILITY  IN  FLOOR  BOX  APPLICATIONS 

•  A  floor  outlet  for  any  type  of  floor  construction.  LEW  Floor  Boxes  and 
Fittings  have  been  manufactured  since  1930  and  have  a  reputation  for  fine 
construction. 

LEW  FiniNGS  CO.  630  W.  Jackson  Blvd.,  Chicago,  Illinois 

Rep.:  WALTER  E.  BRAND,  Los  Angeles 


THE  T.  R.  ROUTH  COMPAIVY 

METERING  &  CONTROL  SPECIALISTS 


the  ELECTRIC  CONTROLLER 
&  MFG.  CO. 

Hfavy  duty  Mill  &  Crane  Motor  Con- 
Maonetic  Brakes,  Limit  Stops, 
Lifting  Magnets,  Automatic  Weld 
Timers. 

the  ESTERLINE-ANGUS  CO., 
AC  &  DC  Recording  Instruments, 
wattmeters.  Ammeters,  Voltmeters, 
Speed  Reco'-ders,  Pressure  Recorders, 
i-iouid  Level  Recorders,  Telemeters. 

L-APP  INSULATOR  CO.,  INC. 
Line  Posts,  Station  Posts,  Bus  and 
Switch  Insulators,  Radio  Insulators. 

1045  Bryant  St.,  San  Francisco 


ASSOCIATED  RESEARCH,  INC. 
Vibrotest  Insulation  Test  Instruments, 
Ohmmeters,  Groundohmers,  Indicating 
Ammeter  &  Voltmeter  Test  Sets. 

ELBCTRO-NITE  CARBON  CO. 
All  Types  Carbon-Graphite,  Graphite, 
Electro-Graphite,  Metal  Graphite 
Brushes. 

HERMAN  H.  STICHT  CO.,  INC. 
Hand  Tachometers. 

BUFFALO  METER  COMPANY 
Water,  Oil  &  Specialty  Liquid  Me¬ 
ters. 

•  Telephone:  KLondike  2-0I4& 


MANNING,  BOWMAN  A  CO.. 

Meriden,  Conn. — G.  H.  Watson, 
Div.  Mgr.,  San  Francisco. 
MANNING  PAPER  COMPANY, 
JOHN  A.,  Troy,  N.  Y.— C.  D. 
LaMoree,  Seattle,  San  Francisco, 
Los  Angeles. 

MARKEL  ELECTRIC  PRODUCTS, 
INC.,  Buffalo,  N.  Y.  —  O.  W. 
Coombs,  Los  Angeles. 

MARTIN  DALE  ELECTRIC  CO.. 

THE,  Cleveland,  Ohio— Fletcher 
Elecl  Specialty  Co.,  Los  Angeles ; 
Hendrie  &  Bolthoff  Mfg.  &  Sup¬ 
ply  Co.,  Denver. 

MARTIN  ft  SONS.  H.  P..  Owens¬ 
boro,  Ky. — General  Electric  Sup¬ 
ply  Co..  Westinghouse  Elec.  Sup¬ 
ply  Co.,  Graybar  Elec.  Co.,  and 
other  leading  wholesalers. 


MARTIN-DECKER  CORP.,  Long 
Beach.  Calif. 

MATHIAS  -  HART  CO..  Ampm. 
N.  J. — Maydwell  ft  Hartsell, 
Inc.,  San  Francisco,  Los  Angeles. 
Portland. 


MEYERS 

Enclosed  Safety  Switrhes 
Switchboards — Panelboards 
Electrical  Shcetmetal 
Products 

Meyers  Safety  Switch  Co.,  Inc. 
423  Tehama  St.,  San  Francisco 


Pole  Hardware  Specialties 

Stork!  aro  nslniilnrd  st  Sao  Prsodsoo  and  Los  Angeles  of  oumbere  In  do- 
maiid  from  the  fnllowlng  list . — 

M.I.P.  Through-bolt  Ouy  Ilnoki  and  Arceeiory  Eye  Nuti.  Roll  Eyes  and 
l'\irTeil  Rllibril  Washers— lIlKli-etrength  Thiinbleless  Kye  Anrhor  Ro,ls — Screw 
Ani'hiire — Wlllltmt  Pole  Mounts — Pole  Stubbing  Clamps — Aerial  Cable  Mae- 
senper  Clamps  and  Insulated  llengera — Mallrable  Secondary  Racke  and 
CIcrItes — Tubular  Pole  PItlInga — Traiiaformer  Hanger  Plates  for  Through-bolt 
Mounting — Mallrable  Cruasarm  Dalns — Shlewalk  Ouy  Klxttires  and  Allay 
Arm  Braces— Crossarm  Braces— Ouy  Strand  Payout  Beals — Tbrough-boltt,  etc. 
■Spies  representatives: 

W.  J.  Cottrell,  131  S.W.  4lh  Ave.,  Portland,  Ore. 

Waltham.  DeWItt  &  Krusi,  Monadnork  Bldg.,  San  Franrisro 
Industrial  Eng'g  &  Equip.  Corp.,  Subway  Terminal  Bldg..  Los  Angeles 

MALLEABLE  IRON  FITTINGS  CO. 


POLE  HARDWARE  DEPT. 


NEW 


BRANFORD.  CONN. 

WAR 

TIME 


FLUORESCENT  INDUSTRIAL 

Meets  New  Three  Pound 
Steel  Limitation  Order 

New  in  design — New  in  principle — Precision  built — Engineered 
to  give  the  finest  in  lighting. 

So  unusual  is  this  fixture  that  it  can  be  surface-chain,  or  pipe 
mounted  individually  or  in  continuous  runs  with  the  greatest 
simplicity.  ' 

The  entire  wire  way  is  of  rigid  metal  construction  and  may  be 
completely  exposed  for  easy  installation  or  maintenance.  Reduces 
costs. 

Ballast  is  inverted  and  exposed  for  Jonger  life  and  cooler 
operation. 

Reflectors  of  masonite  are  formed  and  finished  in  our  plant, 
under  controlled  conditioning. 

Louvres  of  masonite  and  klasium  white  enameled — may  be  added 
to  fixture  where  shielding  is  desired. 

Underwriters  Laboratories  approved.  .  - 

40-A  Series  available  for  2-40  watt,  3-40  watt,  4-40,  and  2-100 
watt  fluorescent  lamps. 

LIGHTING  PRODUCTS,  INC 


HIGHLAND  PARK, 


ILLINOIS 


} 
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MERCOID 

SOLVES  INDUSTRY’S  AUTOMATIC  CONTROL  PROBLEMS 


HEATING,  AIR  CONDITIONING  AND  INDUSTRIAL  APPLICATIONS 

Various  types  a  vailablef  or  liquid  level, pressure, temper¬ 
ature,  vacuum,  mechanical  operations,  low  water,  etc. 
•  FOR  DANGEROUS  LOCATIONS,  use  Mercoid  Controls  in 
explosion-proof  cases.  •  All  Mercoid  Controls  are 
equipped  with  hermetically  sealed  mercury  switches. 
They  are  built  to  last.  •  Send  for  complete  catalog. 


IT  P/IYS  TO  GET  THE  BEST 


THE  MERCOID  CORPORATION  •  4201  BEIMONT  AVENUE  •  CHICAGO,  lUINOIS 


DISTRIBUTORS 


Heating  Assurance,  Inc. 
124  E.  Augusta  Ave. 
Spokane,  Washington 


Central  Engineering  &  Supply  Co. 
1925  Cedar  Springs 
Dallas,  Texas 


Langdon-Faulkner  Co. 

964  Dexter 
Seattle,  Washington 

Refrigerating  &  Power  Spec.  Co. 
615  S.  E.  Stark  St. 

Portland,  Oregon 

Stevens  Sales  Co. 

41  Post  Office  Place 
Salt  Lake  City,  Utah 

W.  E.  Lewis  &  Co. 

610  Thomas  Bldg. 

Dallas,  Texas 


Industrial  Equipment  Co.,  Inc 
6823  Navigation  Blvd. 
Houston,  Texas 

J.  M.  Warner  Co. 

402  S.  Humboldt 
Denver,  Colo. 

Clowe  &  Cowan,  Inc. 

401  Harrison 
Amarillo,  Texas 

Jensen  Instrument  Co. 

335  Central  Avenue 
Los  Angeles,  Calif. 


Neil  H.  Peterson  Co. 
1129  Folsom  St. 

San  Francisco,  Calif. 


There’s  a  M9GILL  Product 
.  .  for  EVERY  NEED! 

(Listed  by  Vnderwrlters’  Laboratories) 


Tile  New  No.  142.5  McCILL 
liOXon  Lamp  Guard  stops 
breakaire  and  locks  on  to 
prevent  theft.  Redesluned  to 
fit  new  styled  lamps  and  all 
types  of  sockets.  In  the 
MeOILL  line  are  many  other 
styles  of  lamp  guards  ideal 
-.o,-  Tor  industrial  use. 

No.  1425 

The  popular  No.  TDOO  series  of  MeGILL  all¬ 
purpose  guards  is  designed  to  meet  every 
requirement  for  safe,  portable  light.  Molded 
rubber  handle  provides  a  solid  edge  to  sup¬ 
port  tough  fibre  disk  through  which  cord 
wires  are  run  then  knotteil  to  eliminate 
strain  on  cord  and  socket  connection.  Nearly 
one  hundred  different  types  of  portable 
guards  comprise  the  McGlLL  line  —  wood, 
Bakelite,  or  rubber  handles  —  cages  of  wire 
or  Insurok,  with  or  without  reflectors  —  and 
to  fit  all  sizes  of  lamps.  You  sliould  investi¬ 
gate  this  line. 


This  is  the  McGILL  Thin  Model 
Levoller  switch  for  “hard-to-fit” 
places.  Only  thick,  it  is  the 
smallest  6  amp.  switch  made. 
JIcGILL  Levolier  switches  provide 
individual  control  for  lights  or 
small  power  motors.  Write  for 
catalog  showing  other  McGILL 
electrical  specialties. 

Home  Office  and  Factory 

McGILL  MANUFACTURING  CO.,  INC. 

Valparaiso,  Indiana 

Offices  Nearby  to  Serve  You 

LOS  ANGELES  —  J.  G.  Pomeroy  &  Co.,  1004  East  Fourth  Street 
SAN  FRANCISCO  —  George  A.  Gray  Co.,  2720  Seventeenth  Street 
SEATTLE  —  Frank  A.  Strohecker,  2207  First  Avenue,  South 
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W.  N.  Matthews  Manufacturers  of 

Matthews  Fuswitches,  Cutouts,  Piscon. 
necting  Switches,  Fuse  Links,  Solderless 
Wire  Connectors,  Guy  'Guards  and 
Waltham,  DeWitt  &  Knisi  many  other  pole  line  construction  ma- 
San  Francisco  terials  and  tools. 

Jobbers  Supply  Co.,  Seattle,  Portland  R.  F.  Hamilton,  Denver 

Industrial  Engineering  &  Equipment  Corporation.  Los  Ange:e8 


Corporation 
St.  Louis,  Mo. 


MATTHEWS  CORP.,  W.  N..  St 
Louis,  Mo. — Jobbers  Supply  Co., 
Seattle,  Portland ;  Waltham,  De- 
Witt  &  Krusi,  San  FVancisco; 
Industrial  Eng’r.  &  Equip.  Corp., 
Los  Angeles ;  R.  F.  Hamilton, 
Denver. 

MAYTAG  COMYANY,  THE,  New¬ 
ton,  la. — Maytag  Northwest  Co., 
Portland :  Maytag  West  Coast  Co., 
Los  Angeles  ;  Sparey-Maytag,  Inc., 
Colo.  Springs. 

MEIER  ELECTRIC  AND  MA¬ 
CHINE  CO.,  Indianapolis,  Ind. — 
Scott-Buttner  Elec.  Co.,  Oakland. 

MELODY  CHIME  CO..  THE,  Los 
Angeles  —  Through  electrical 
wholesalers. 

MEMCO  ENG’G  &  MFG.  CO..  Long 
Island  City,  N.  Y.  —  Preferred 
Equip.  Engineers,  Seattle. 

MEND-IT  SLEEVE  MFG.  CO.. 
Oakland,  Calif. 

MERCOID  CORP.,  THE  Chicago. 
III. — Neil  H.  Peterson  Co.,  San 
Francisco:  Jensen  Instrument 

Co.,  Los  Angeles :  Stevens  Sales 
Co.,  Salt  Lake  City. 

MFRCOID  CORP.,  THE,  Chicago, 
III. — Heating  Assurance  Co.,  Spo¬ 
kane  :  Refrigerating  &  Power 
Spec.  Co.,  Portland ;  Neil  H. 
Peterson  Co.,  San  Francisco  ;  .Ten- 
sen  Instrument  Co.,  Los  Angeles ; 
.1.  M.  Warner  Co.,  Denver ;  Stev¬ 
ens  Sales  Co.,  Salt  Lake  City ; 
Clowe  &  Cowan,  Inc.,  Amarillo ; 
Central  Engr.  &  Supply  Co.,  W. 
E.  Lewis  &  Co..  Dallas  :  Industrial 
Equip.  Co.,  Inc.,  Houston. 


SAFETY  SWITCHES 

MOISCERSON'S 

Switchboards  for  Pumping  Plants 
Wiring  Gutter 

Electrical  Sheet  Metal  Products 
MONGERSON’S  ELECTRICAL 
MACHINE  WORKS 

220-230  E.  19th  St..  Bakersfleld.  Calif. 


MARTIN 

Portable 
VISE  STAND  and 
PIPE  BENDER 


Sets  up  in  a  half  minute 
and  stands  without 
hitching 

Here  is  a  genuine  time-saver 
for  cutting  or  threading  con¬ 
duit  up  to  2'/2".  Bending  ca¬ 
pacity  Carry  the  Martin 

Vise  Stand  and  Pipe  Bender 
on  the  job — it's  REALLY  port¬ 
able.  Write  for  complete  de¬ 
tails  and  prices. 

Also  made  in  a  larger  size— 4'/>"  vise 
capacity  with  I"  bandar  capaelty 

H.  P.  MARTIN  &  SON 

813  W.  12th  St.,  Owensboro,  Ky. 
Sold  by  General  Electric.  Wetting- 
house,  Graybar  and  other  leading 
wholesalers. 


METER  DETVICES  COMPANY 
Canton,  O. — Fred  W.  Carlson 
Seattle;  J.  G.  Corrin,  loa  Ani 
gelee;  R.  P.  Hamilton,  Denver 

METROPOLITAN  DEVICE  CORP 
Brooklyn,  N.  Y. — James  J.  Nobli’ 
Co.,  San  Francisco,  for  entin 
Coast;  Famham  &  Cunningham. 
Los  Angeles,  for  central  station 
field  only. 

METZGAR  CO.,  Grand  Rapid? 
Mich. —  A.  S.  Lindstrora,  Sar. 
F  rancisco. 

MEYERS  SAFETY  SWITCH  CO.. 
San  Francisco,  Calif. 

MICA  INSULATOR  CO.,  New  York 
City — Angus-Campbell,  Inc.,  ^ 
attle,  San  Francisco,  Los  Angeles. 

MICRO  SWITCH  CORP..  Freeport 

III. — S.  E.  Watson,  Portland ;  Calif 
Wholesale  Equip.,  and  Andrews 
Hardware,  Los  Angeles;  Hunter 
Eng.  Ck).,  Riverside. 

MIDGET  HEATER  &  SPECIALTY 
CO.,  Tacoma,  Wash. — Through 
wholesalers  and  dealers. 

MIDWEST  ELECTRIC  MFG.  CO.. 
Chicago,  III. — Keeler.  White  Co., 
Seattle,  San  Francisco,  Loa  An¬ 
geles. 

MILLER  CO.,  THE,  Meriden.  Conn 
— A.  T.  Bergeron.  Pac.  Coast  Sales 
Mgr.,  Oakland ;  R.  C.  Engli^. 
Portland ;  Ben  Clarkson,  Dallas. 

MILWAUKEE  ELEC.  TOOL 
CORP.,  Milwaukee,  Wis. — Dirks 
&  Co.,  Seattle,  Portland ;  G.  A. 
Shoemaker  Co.,  San  Francisco 
Triangle  Distr.  Co.,  Los  Angeles. 

MINERALLAC  ELECTRIC  CO., 
Chicago.  III. — John  Livingstone. 
Seattle —  Geo.  E.  Honn  Co.,  San 
Francisco  ;  W.  E.  Brand,  Los  An¬ 
geles. 

MOE-BRIDGES  CORP.,  Sheboygan. 
Wis. — C.  J.  Heinig.  Oakland. 

MOE  BROTHERS  MFG.  CO.,  The 
Ft.  Atkinson,  Wis. — Clarence  J. 
Heinig.  Oakland. 

MOLONEY  ELECTRIC  COMPANY, 
St.  Louis,  Mo. — Garland-AfTolter 
Engineering  Corp.,  Seattle,  Port¬ 
land.  San  Francisco.  Los  Aneeles; 
Love  Electric  Co.,  Tacoma  ;  Nixon- 
Kimmel  Co.,  Spokane;  R.  F. 
Hamilton.  Denver;  Riter  Eng'g 
Corp..  Salt  Lake  City. 

MONARCH  FUSE  COMPANY 
INC,,  Jamestown,  N.  Y. — Electri¬ 
cal  Specialty  Co..  Seattle,  San 
Francisco ;  L.  Dawson,  Los  An¬ 
geles. 


MOLONEY 

TRANSFORMERS 

•  Power 

•  Distribution 

•  Constant  Current 

•  Subway 

•  Network 

•  Air-Cooled 

MOLONEY  ELECTRIC 

COMPANY 

SAINT  LOUIS 

Distributed  by 
Garland-Affoltar  Eng.  Carp. 

Los  Angelea  •  Portland 
San  Franclioo  -  Seattle 

•  #  • 

Riter  Engineering  Carp. 

Salt  Lake  City,  Utah 

Lava  Eleetrla  Cemgany 
Tacoma,  Washington 

•  •  • 

NIxen-KImmel  Company 
Spokane,  Waehlogton 

•  •  • 

R.  F.  Hamilton 

Insurance  Bldg.,  Denver 
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mONGERSON’S  ELECTRI- 

“cAL  MACHINE  WORKS.  Bak- 

monitor  controller  CO.. 

Baltim  re.  Md.— A.  R.  Slimmon 
Co  .  lo  Angeles. 

MONTOOMERV  brothers.  Seat- 
tie,  Pi-rtland,  San  Francisco.  Los 

MOORK  EDWARD  T..  Syracuse, 
N.  y  —Arthur  L.  Collins.  San 
Francisco. 

MORGANTI'E  brush  CO..  INC., 
^ng  Island  City.  N.  Y.-C.  M. 
Coffinberry.  Piedmont,  Calif. 

MUELLF.K  electric  CO..  Cleve¬ 
land,  Ohio — Harry  E.  Marshall, 
San  Francisco. 

MULLENBACH  ELEC’L  MFG.  CO.. 
Los  Angeles.  Calif. 

MU-SWlTCH  CORP.,  Canton,  Mass. 

_ C.  B.  Parson  &  Co.,  Seattle : 

Burklv  n  Corp.,  Los  Angeles ; 
Dooley  &  Marinack,  Phoenix. 

McFAKl-ANU  CO..  L.  U..  Sand- 
point.  Idaho :  Milwaukie,  Ore. 

McGlLL  MFG.  CO..  Valparaiso. 
Ini— Frank  A.  Strohecker,  Seat¬ 
tle:  George  A.  Gray  Co.,  San 
Francisco:  J.  G.  Pomeroy  Co., 
Los  Angeles. 

McGRAW  electric  CO.,  TOAST. 
MASTER  PRODUCTS  DIV., 
Minneapolis,  Minn. — O.  A.  Alder¬ 
man,  Seattle:  K.  E.  Campbell, 
Los  Angeles. 

NATIONAL  CARBON  CO.,  INC.. 
CARBON  SALES  DIV.,  Cleve¬ 
land,  O. — E.  C.  Friday,  District 
Mer..  San  Francisco. 

NATIONAL  ELEC.  COIL  CO., 
Columbus,  O. — J.  Q.  Lalor,  Den¬ 
ver:  .1,  R.  Reed.  S.nit  Lake  City. 

NATIONAL  ELECTRIC  PROD¬ 
UCTS  CORP.  Pittsburgh,  Pa.— 
Branch  Offices :  Seattle,  Portland, 
San  Francisco,  Los  Angeles : 
Bacon-Cooper  Co.,  Denver :  Stev¬ 
ens  Sales  Co.,  Salt  Lake  City. 

NATIONAL  ELECTRIC  SCREEN 
CORP.,  Chicago,  Ill.— Gail  B.  Mc¬ 
Kay,  Los  Angeles. 

NATIONAL  ENAMELING  AND 
MFG.  CO.,  Pittsburgh.  Pa. — Gen¬ 
eral  Distributors,  Seattle :  The 
Frank  H.  Bran  Co.,  San  Fran¬ 
cisco  :  Assoc.  Wholesale  Elec.  Co., 
Los  Angeles :  Huie-Simmer  Co., 
Dallas. 

NATIONAL  ENAMELING  AND 
STAMPING  COMPANY.  Milwau¬ 
kee,  Wis. — W.  W.  Wheat  &  Son, 
Seattle;  T.  W.  Gulley,  San  Fran¬ 
cisco;  Perry  B.  Miller,  Oakland; 
Arthur  J.  Beacom  Co.,  Los  An¬ 
geles;  The  James  H.  Blinn  Co., 
Denver:  Geo.  E.  Anderson  Co., 
Dallas. 

NATIONAL  SPECIALTIES  CO., 
INC.,  Fort  Wayne,  Ind. — O.  W. 
Coombs  Sales  Co.,  Los  Angeles. 

NATIONAL  STEEL  CONSTRUC¬ 
TION  CO.,  Seattle,  Wash. — James 
A.  Riordan  Co.,  San  Francisco, 
Los  Angeles. 

THE  NATIONAL  TELEPHONE 
SUPPLY  CO„  Cleveland.  O.— J. 
E.  Winchester,  Alhambra,  Calif. 


NATIONAL  TRANSFORMER 
CORP.,  Patterson,  N.  J. — Leo  J. 
Meyberg  Co.,  San  P'rancisco,  Los 
Angeles. 

NATIONAL  VULCANIZED  FIBRE 
CO.,  Wilmington,  Del. — Dist.  Of¬ 
fices  :  Seattle,  San  Francisco,  Los 
Angeles. 

NAXON  UTILITIES  CORP.,  Chi¬ 
cago,  Ill. — Alan  Moore  &  Co., 
Western  Sales  Mgr.,  Los  Angeles. 

NEW  DEPARTURE  MFG.  CO., 
THE,  Bristol,  Conn. — L.  M.  Wood- 
Ward,  Pac.  Coast  Mgr.,  San  Fran¬ 
cisco.  Offices  in  Portland  and 
Los  Angeles. 

NEW  JERSEY  WOOD  FINISHING 
CO.,  Woodbridge,  N.  J. — Tri- 
State  Supply  Corp.,  Los  Angeles, 
San  Francisco. 

NOB  LITT-SP  ARKS  INDUSTRIES, 
INC.,  Columbua,  Ind. — El  J.  Jor¬ 
dan,  Dist.  Mgr.,  Loa  Angeles; 
Ballew  &  Wright,  Seattle;  Wig¬ 
gins  &  Co.,  Portland ;  Julius 
Brunton  &  Sons  Co.,  San  Fran¬ 
cisco;  Union  Hdwe.  &  Metal  Co., 
Los  Angeles. 

NOMA  ELECTRIC  CORP.,  New 
York  City — Jos.  H.  Thieben,  Geo. 
R.  Simon.  San  Francisco. 

NORGE  DIVISION.  BORG  WAR¬ 
NER  CORP..  Detroit.  Mich.— L. 
O.  Cox,  Pacific  Coast  Sales  Mgr., 
San  Francisco;  Leo  J.  Meyberg 
Co.,  San  Francisco,  Los  Angeles. 
Wholesalers  all  leading  cities. 

NORTH  AMERICAN  ELECTRIC 
LAMP  CO..  St  Louis,  Mo.— 
Frank  D.  Fagan  Co..  San  Fran¬ 
cisco  ;  Rosse  M.  Gilson.  Los 
Angeles. 

NuTONE  CHIMES,  INC.,  Cincin¬ 
nati,  O. — Branch  Office:  Los 
Angeles. 


THE  OHIO  CARBON  CO. 

CLEVELAND,  OHIO 

Manufacturers  of: 
BRUSHES 

Carbon,  Graphite  and  Metal; 
Graphite  for  Motors,  Generators, 
Rotary  Converters,  Plates,  Welders, 
Automotive  Generators,  Starters 
and  Magnetos. 

CARBON  SPECIALTIES 
All  Types  and  Designs. 

RESISTORS 

Carbon,  and  Wire  Wound  for  Radios, 
Television,  Communication  Systems, 
X-Rays  and  All  Electronic  Uses. 

Representatives: 

Tri-State  Supply  Corp.,  Los  Angeles 
and  San  Francisco;  Hendrie  &  Bolthoff 
Mfg.  4  Supply  Co.,  Denver;  Phil_L. 
Capy,  Dallas. 


OLIVER  POLE  LINE  HARDWARE 


OLIVER  ANCHORING  AND 
GUYING  MATERIAL 
POLE  FiniNGS 
OLIVER  GROUNDING 
MATERIAL 

CROSS  ARM  BRACES 
UNDERGROUND  MATERIALS 
BRACKETS 
CLEVISES 


WESTERN 

REPRESENTATIVES 

Henaor-Seltzer  Co.,  130  So. 
Hewitt  St..  I.os  Angeles, 
Calif.  Tel.  MAd.sn  2631 

Maydwell  &.  Hartrell,  1233 
N.W.  12th  Are.,  Portland, 
Ore.  Tel.  BRdway  0561 

Maydwell  &.  Hartrell,  1016 
Flrat  Ave.,  So.,  Seattle.  Wash. 
Tel.  ELiot  5007 


Mak  f'rs  of  Pole  Line  Material  since  1894 — the  first  manu- 
fnrturer  of  Pole  Line  Hardware  in  the  United  States. 


OLIVER  IRON  &  STEEL  CORP. 

General  Offices:  South  Tenth  and  Muriel  Streets,  Pittsburgh,  Pa. 


OHIO  BRASS  CO..  Mansfield.  O. 
— Dist.  Sales  Mgr. ;  C.  R.  Kings¬ 
bury,  Seattle ;  A.  M.  Bohnert, 
San  Francisco ;  R.  F.  Gheen, 
Los  Angeles ;  J.  S.  Veatch,  Den¬ 
ver ;  T.  B.  Jones,  Dallas.  Sales 
Agent:  F.  W.  Gorman,  El  Paso. 


Agt.  for  Dist.  Materials:  Graybar 
Elec.  Co. 

OHIO  CARBON  CO.,  THE  Cleve¬ 
land,  Ohio. — Tri-State  Supply 
Corp.,  San  Francisco,  Los  An¬ 
geles  ;  Hendrie  &  Bolthoff  Mfg. 
&  Supply  Co.,  Denver ;  Phil  L. 
Cappy,  Dallas. 


NALCO  ^ 

Infra-Red-Ray  ^ 

DRYING  EQUIPMENT 


For  radiant  energy 
heating  ami  drying 


•  NALCO  Dritherm  (Infra-Red 
Ray)  Lamps  are  the  Carbon 
Filament  type — the  type  best 
suited  for  uniform  and  con¬ 
trolled  results.  Available  in  clear 
glass  for  use  with  reflectors  or 
the  Inside-Silvered  type  which 
are  self-reflecting.  The  Inside- 
Silvered  type  is  made  in  the  R-40  (250  watt) — the  Clear 
Glass  type  is  made- in  sizes  from  128  to  500  watt. 


NORTH  AMERICAN  EIECTRIC  LAMP  CO. 


1034  TYLER  STREET 

Representatives : 


ST.  LOUIS,  MO. 


FRANK  D.  FAGAN  CO., 
San  Francisco 


ROSSE  M.  GILSON 
Los  Angeles 


CONSTRUaiON  MATERIALS 

•  Cable  and  Conduit  Hangers  with  Porcelain  Bushings 
•  Statiscopes  •  Insulating  Compounds 


Minerallac  Hangers 


for  Conduit  and  Cable 
Strong,  made  of  Cadmi¬ 
um  Plated  Steel  or  Ever- 
dur.  Top  loop  of  hang.'-r 
grips  messenger  cable  to 
permit  conduit  to  be  put 
In  place  without  falling 
off. 


MINERALLAC  Cable 
Hangers  and  Jiffy 
Clips  are  being  used 
on  ships  and  indus¬ 
trial  installations  to 
save  time,  space,  and 
material.  Furnished  In 
steel  and  Everdur. 

The  "Messenger  Hanger" 
and  the  "Messenger 
Strap"  fill  the  need  for 
a  practical,  economical, 
time-saving  unit  tor  use 
with  the  new  Messenger 
Cable  Type  of  installa¬ 
tion.  Strong,  durable, 
lightweight.  Saves  con- 
siderable  material  and 
easily  and  quickly  in¬ 
stalled. 


"Jitty  Clip" 


Outlet  Boxes 
Of  Cadmium  Plated  Steel 
or  Everdur.  For  messen¬ 
ger  cable  Installation  to 
be  used  with  Minerallac 
“Messenger  Hanger." 
Fits  all  standard  outlet 
boxes  and  %"  messen¬ 
ger  cable. 


MINERALLAC  ELECTRIC  COMPANY 

25  N.  PECRIA  ST.  CHICAGC,  ILLINCIS 

Representatives : 

John  Livingstone,  Seattle  George  E.  Honn  Co.,  San  Francisco 
W.  E.  Brand,  Los  Angeles 
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OHIO  ELECTRIC  MFC.  CO..  THE, 
Cleveland,  O.— John  Livingstone 
&  Co.,  Seattle:  F.  E.  Bennett. 
Portland ;  A.  S.  Lindstrom,  San 
Francisco;  Lombard  Smith  Co., 
Los  Angeles;  W.  H.  Trask,  Jr., 
Salt  Lake  City. 

OHMITE  MFC.  CO..  Chicago..  Ill. 
— M.  A.  Dobbin.  Portland :  W.  I. 
Otis.  Oakland;  L.  E.  Sperry,  Los 
Angeles. 


FIBERGLAS 

ELECTRICAL  INSULATION 
IN  EVERY  REQUIRED  FORM 

TAPES  BRAIDS 

CORD  CLOTHS 

And  a  complete  line  of  processed 
Fiberglas  electrical  insulation  mate¬ 
rials  including  varnished  Fiberglas 
cloth  and  tape,  Fiberglas-Mica  com¬ 
bination,  Fiberglas  varnished  tubings, 
and  Fiberglas  cloth  base  phenolic- 
laminates. 

WESTERN  REPRESENTATIVES: 
SAN  FRANCISCO,  CALIFORNIA 
Leo  J.  Meyberg  Company 

LOS  ANGELES,  CALIFORNIA 
Leo  J.  Meyberg  Company 

SEAHLE.  WASHINGTON 
Electrical  Specialty  Co. 

For  technical  information  and  special 
applications  consult  oiir  West  Coast 
Branch  Offices: 

OWENS-CORNING 
FIBERGLAS  CORP. 

TOLEDO,  OHIO 
LOS  ANGELES  BRANCH 
5120  South  Soto  Street 
SEAHLE  BRANCH 
1366  Dexter  Horton  Building 


OKONITB  COMPANY.  THE,  Pea- 
eeie,  N.  J. — I.  W.  Borda,  Pa¬ 
cific  Coast  Mgr.,  San  Francisco; 
Branch  Offices :  Seattle.  San 
Francisco,  Los  Angeles. 
OKONITE-CALLENDER  CABLE 
CO..  INC.,  Passaic,  N,  J.— L  W. 
Borda,  Pacific  Coast  Mgr.,  San 
Francisco.  Branch  Offices :  Seat¬ 
tle,  San  Francisco,  Los  Angeles. 
OLIVER  IRON  &  STEEL  CORP., 
Pittsburgh,  Pa.  —  Maydwell  & 
Hartzull,  Inc.,  Seattle,  Portland ; 
Henger-Seltzer  Co.,  Los  Angeles. 
OSMOSE  WOOD  PRESERVING 
CO.  OF  AMERICA.  INC.,  Buf¬ 
falo.  N.  Y.— Fred  W.  Carlson. 
Seattle :  Fred  B,  Lyman,  Pueblo ; 
Mountain  States  Dlv.,  Denver. 
OVERBAGH  &  AYRES  MFG.  CO.. 
Chicago.  Ill.— W.  W.  Wheat  & 
Son,  Seattle ;  Walter  E.  Brand 
Co.,  Los  Angeles ;  Grover  Moore, 
Ft.  Worth. 

OWENS  -  CORNING  FIBERGLAS 
CORP.,  Toledo,  Ohio — Branch 
Offices :  Seattle,  Los  Angeles. 

Distrs. :  Electrical  Specialty  Co., 
Seattle ;  Leo  J.  Meyberg  Co.,  San 
Francisco,  Los  Angeles. 

OWENS  -  ILLINOIS  GLASS  CO., 
Muncie,  Ind. — Leading  Whole¬ 
salers. 

O.  Z.  ELEC’L.  MFG.  CO..  INC., 
Brooklyn,  N.  Y. — Jos.  Sinnott, 
Seattle :  L.  S.  Foley,  Portland ; 
Associated  Sales  Co.,  Los  An¬ 
geles:  Alex  Hibbard  Co.,  Denver; 

F.  B  Ostermueller,  Dallas. 
PACIFIC  ELEC.  MFG.  CORP., 

San  Francisco,  Calif.  —  Diet. 
Reprs:  C.  H.  Cutter.  Seattle: 
W.  F.  ^Poyntcr.  San  Francisco ; 

G.  B.  'Kirkwood.  Los  Angeles ; 
U.  N.  Halliday,  Denver ;  R. 
Ackerman.  Salt  Lake  City :  F. 
W.  Gorman.  El  Paso:  .1.  E.  Red¬ 
mond  Co.,  Phoenix  ;  Myron  Swend- 
sen,  Boise ;  Northwest  Supply  Co., 

Bute. 

PACIFIC  TANK  &  PIPE  CO., 
Oakland,  Calif.  —  Maydwell  & 
Hartzell,  Inc.,  Seattle,  San  Fran¬ 
cisco,  Los  Angeles. 

PACIFIC  UNION  MARBELITE 
CO.,  Los  Angeles,  Calif. 


LIGHTING 

FIXTURES 


ENAMELED  METAL  REFLECTORS  RLM  INDUSTRIAL  REFLECTORS 


DEEP  CONE 


Green  outside,  refleellnc  surface  white. 
Cnatetl  with  superior  hard  enamel 
which  ailheres  to  metal — will  not  dis- 
coloi— can  lie  cleaned  with  soap  and 
water.  With  Collar  for  ^ndard  214" 
shade  holder. 


RLM  Standard  Duiiie  Kellector — di¬ 
ameters  from  12  to  18  Inches —heiKhts 
8%  to  12%  inches.  100  to  500  watt. 
Tapped  for  %-lnch  conduit  for  indoor 
and  outdniT  use. 

Also  manufacturers  of  all  types  Por¬ 
celain  Enameled  Reflectors. 


STANDARD  FLUORESCENT 
FIXTURES 

2-  and  3-light 


•  Open  end,  non-metallic  reflectors  of 
lipnin  plastic  hardboard — rigid  and 
resistant  to  molsiure  and  warpage. 
Finished  wltli  synthetic  enamel  and  baked  on  at  300®  F.  Grey  outside,  reflect¬ 
ing  surface  two  coats  white  with  reflection  factor  of  83%. 


■  2-lanip  fixture  for  two  48-inch  40-watt  Fluorescent  Lamp*— Lenuth  49  inches 

•  3-lamp  fixture  for  three  48-inch  40-watt  Fluorescent  Lamps— Lenpth  49  inches 

.  2-lamp  fixture  for  two  60-inch  100-watt  Fluorescent  Lamps — Length  62  inches 


OVERBAGH  &  AYRES  MFG.  CO.  S'H'ilAGffi'VLUNo^s 

Representatives : 

•  W.  W.  WHEAT  &  SON.  SEAHLE  .  WALTER  E.  BRAND  CO., 
LOS  ANGELES  •  GROVER  MOORE,  FORT  WORTH 


PACIFIC  WIRE  ROPE  CO.,  Lo» 
Angeles,  Calif.  —  Maydwell  St 
Hartzell,  Inc.,  San  Franciseo,  Loa 
Angeles.  Portland. 

PAINE  COMPANY,  THE.  Chicago. 
Ill. — Paul  Atkinson  Co.,  Los  An¬ 
geles,  for  11  Western  States. 

PAIJTUT  COMPANY.  THE.  Irv¬ 
ington,  N.  J. — W.  D.  Howze  Co., 
Los  Angeles. 

PANELYTE  DIV.,  St.  Regis  Paper 
Co.,  New  York  City — Dist.  Offices : 
Seattle,  Los  Angeles ;  Electrical 
Specialty  Co.,  Inc.,  San  Francisco. 

PARAGON  ELEC.  CO.,  Chicago. 
III.  —  Keeler -White  Co.,  Seattle; 
G.  J.  Peters,  San  Francisco; 
Elec.  Sales  Co.,  Los  Angeles ;  V. 
R.  Dittman,  Englewood,  Colo. 

PARKER  ELEC.  MFG.  CO..  Oak¬ 
land.  Calif. 

PARTRICK  St  WILKINS  CO..  Phil¬ 
adelphia,  Pa.  —  L.  E.  Shirley, 
Dallas. 

PAULDING.  INC.,  JOHN  I..  New 
Bedford,  Mass. — Albert  S.  Knight 
Co..  Seattle;  Hodges  &  Glomb 
Co.,  San  Francisco:  Walter  S. 
Sweet.  Los  Angeles;  W.  E.  Young 
Co..  Denver. 

PAYNE’S  BOLT  WORKS.  San 
Franciseo,  Calif.  —  Maydwell  & 
Hartzell,  Inc.,  San  Franeiaco. 

PEERLESS  ELECTRIC  CO..  THE. 
Warren.  Ohio — Montgomery  Broa., 
Seattle.  Portland.  San  Franeiaco, 
Los  Angeles. 

PELTON  WATER  WHEEL  CO.. 
THE,  San  Francisco.  Calif. 

PENN  ELECTRIC  SWITCH  CO.. 
Goshen,  Ind.  —  Garland  -  Affoi-er 
Eng’g.  Corp.,  Seattle,  Portland, 
San  Francisco,  Los  Angeles ; 
Monarch  Sales,  Denver. 

PENNSYLVANIA  TRANSFORM¬ 
ER  CO..  Pittsburgh,  Pa. — Fred 
W.  Carlson.  Seattle ;  J.  G.  Cor- 
rln,  Los  Angeles :  J.  Q.  Lalor, 
Denver :  Clarence  W.  Silver  Co.. 
Salt  Igike  City ;  J.  E.  Redmond 
Co.,  Phoenix. 

PENN-UNION  ELECTRIC  CORP., 
Pirie.  Pa. — North'”estppn  Agencies, 
Seattle ;  F.  M.  Nicholas  Co.,  San 
Francisco :  Kenneth  Anderson  Co., 
Los  Angeles. 

PERMUTTT  CO..  THE.  New  York 
City. — Oliver  B.  Lyman,  San 
Francisco ;  U.  A.  Hammett.  Los 

Angeles ;  Bumstead  &  Woolford, 
Seattle. 

PERNOT  &  RICH,  INC.,  Los  An¬ 
geles.  Calif. 

PETERS  ELECTRIC  CO..  North 
Hollywood,  Calif. 

PHARMACAL  PRODUCTS  CO., 
INC.,  New  York  City — Paul  V. 
Quick,  Los  Angeles. 

PHEI.PS  DODGE  COPPER  PROD¬ 
UCTS  CORP..  New  York  Citv— 
District  Offices ;  San  Francisco, 
Los  Angeles. 

PIERCE  RENEWABLE  FUSES. 
INC.,  Buffalo.  N.  Y. — Northwest 
Sales  Co.,  Portland :  E.  E.  Buer- 
kel.  San  Mateo ;  H.  T.  Titus,  Bev¬ 
erly  Hills. 

PITTSBURGH  LECTROMELT 
FURNACE  CORP..  Pittsburgh. 
Pa  — Western  Foundry  Sand  Co,, 
Seattle;  E.  A.  Wilcox,  San  Fran¬ 
cisco:  Sutor  &  Company,  Los  An¬ 
geles:  U.  S.  Foundries,  Inc.,  Den¬ 
ver  ;  Riter  Eng’g  Co.,  Salt  Lake 
City;  McArdle  Equip.  Co.,  Hous¬ 
ton. 


PITTSBURGH  PIPING  St  EOmp 
CO.,  Pittsburgh,  Pa.— Chw.  s 
James  Co.,  San  Francisco. 

PI’TTSBURGH  REFLECTOR  cO 
PitUburgh,  Pa.— Lyman  D.  Mori 
gan,  Seattle:  Frank  E.  Hast- 
ings,  Los  Angeles ;  rUyniond 
Ackerman,  Salt  Lake  City:  Pui 
A.  Douden,  Denver. 


PLYMOUTH  RUBBER  COMPANY 
INC.,  Canton,  Mass.— Robinson 
Sales  Co.,  Seattle:  W.  j. 
trell,  Portland ;  Joslyn  Co.  of 
Calif.,  San  Francisco,  Los  An. 
geles ;  C.  D,  Titus,  Denver. 

PORCELAIN  INSULATOR  CORP. 
THE,  Lima,  N.  Y,— Jobbers  Sup¬ 
ply  Co.,  Seattle,  Portland;  Joslyn 
Co.  of  California,  San  Franciseo. 
Los  Angeles. 


PORCELAIN  PRODUCTS.  INC. 
Parkersburg,  W.  Va.— Allied  Ini 
dustries.  Inc.,  Seattle,  Portland, 
San  Francisco.  Los  Anceles;  j', 
W.  Watkins,  Seattle ;  Industrial 
Eng’g  &  Equip.  Corp.,  Los  An- 
geles ;  W.  Feldscher,  Salt  lake 
City ;  J.  Q.  Lalor,  Denver. 

PORTABLE  LIGHT  CO..  INC. 
THE,  New  York  City — Direct  U 
Public  Utility  Cos. 

PORTER.  INC..  H.  K.,  Everett, 
Wash. — Gillette  &  McLaren, 
tie,  Portland ;  Omer  Cox  Co.,  San 
Francisco,  Los  Angeles. 

POSITIVE  LOCK  WASHER  CO.. 
Newark,  N.  .1. — Maydwell  & 
Hartzell,  Inc.,  Seattle,  San  Fran¬ 
cisco,  Los  Angeles. 

PRATT  &  WHITNEY  DIV,  OF 
NILES  -  BEMENT  -POND  CO.. 
Hartford,  Conn. — E.  P.  Haquette, 
San  Francisco;  D.  W.  Callen,  Los 
Angeles. 

PROCTOR  ELEC'TRIC  CO..  Phils- 
delphia.  Pa. — C.  P.  Culbcrt,  West¬ 
ern  Sales  Mgr.,  Los  Angeles. 
Dist.  Mgrs. ;  A.  W.  Paterson, 
Seattle;  V.  W.  Harris.  San  Fran¬ 
cisco;  G.  E.  Newlin,  Los  Angeles. 

PRODUCTION  INSTRUMENT 
CO.,  Chicago,  Ill. — The  Electrical 
Material  Co.,  Inc.,  San  Francisco, 
Los  Angeles. 

PROGRESS  MFG.  CO„  Philadel¬ 
phia,  Pa. — M.  B.  Walker,  Ta¬ 
coma  ;  Wayne  C.  Groshart,  Los 
Angeles. 

PROPELLAIR.  INC-  Springfield. 
Ohio — C.  R.  Hunt,  San  Francisco. 

PRYNE  St  CO..  INC.,  Los  Angeles, 
Calif. — Arthur  A.  Dally,  Seattle; 
Warren  B.  Cress,  Portland;  R.  H. 
McMillen.  San  Franciseo:  Colo. 
Bldrs.  Supply  Co.,  Denver:  Archie 
W.  Adams,  Butte;  Alder  Sales 
Corp.,  Salt  Lake  City:  Santa  Fe 
Bldrs.  Supply  Co.,  Albuquerque 
and  Santa  Fe. 

PURE  CARBON  CO..  St.  Mary’s, 
Pa. — C.  J.  Gratiot  St  Sons,  Ssn 
Francisco,  Los  Angeles. 

PYLE-NATIONAL  CO..  THE.  Chi¬ 
cago.  Ill. — W.  T.  Bretherton.  Ssn 
Francisco ;  Fred  S.  Zaugg,  Port- 
land. 

PYRENE  MFG.  CO.,  Newark.  N.  J. 
— Wholesalers  in  all  principal 
cities. 

QUADRANGLE  MFG.  CO.,  Chi¬ 
cago,  III. — Keeler,  White  Co., 
Seattle.  San  Francisco;  A.  Allen 
Smith,  1a)s  Angeles. 


”PER»IAFLECTORS” 

SILVER-PLATED  GLASS  REFLECTORS  INDIRECT  LUMINAIRES 

FLOODLIGHTS  WIRING  CHANNELS 

INDUSTRIAL  HI-BAY  FLUORESCENT 

WESTERN  REPRESENTATIVES; 

Frank  E.  Hastings,  810  Transportation  Bldg.,  Los  Angeles.  Calif. 

Tele.  TRinify  9801 

Raymond  Ackerman,  318  Dooly  Block,  Salt  Lake  City,  Utah  Tele.  5-2322 
Lyman  D.  Morgan,  1012  Securities  Bldg.,  Seattle,  Wash.  Tele.  ELiot  (500 
Paul  A.  Douden,  1645  Wazee  St.,  Denver,  Colo.  Tele.  KEystone  6798 

PITTSBURGH  REFLECTOR  CO. 

OLIVER  BLDG.,  PITTSBURGH,  PA. 
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raILLEY  CORPORA-nON.  Cleve- 
i.nd  0.— John  H.  Maddox,  San 
^n’cisco:  Paul  A.  Douden.  Den- 


ver.  _  . 

oailway  a  industrial  engr. 

Greensbure.  Pa.  -  Chi». 
Croft.  Dist.  Mfjr..  Los  Angeles;  E. 
A.  OUen.  Seattle;  J.  Q.  Lalor, 
Denver;  Riter  Eng  g  Co.,  Salt 
Lake  City :  Electrical-Mechanical 
Engr.  Mats.  Co..  Phoenix. 

I  rattan  manufacturing  CO., 

THE,  New  Haven,  Conn.— North- 
I  western  A,;encies.  Seattle;  North- 
“  west  Sales  Co..  Portland;  Jas.  J. 
i  Noble  Co..  San  Francisco;  Elec- 
.  trie  Sales  Co..  Los  Angeles ;  Alex 
Hibbard  Co..  Denver;  Southwest¬ 
ern  Corp..  Phoenix.  , 

RAWLPLUG  COMPANY.  INC.. 
THE,  New  York,  N.  Y, — Ra wi¬ 
ping  Seattle  Co.,  Seattle;  Rawl- 
plug  Sales  Co..  San  Francisco; 
Rawlplug  Los  Angeles  Co.,  L«s 
Angeles;  Rawlplug  Denver  Co., 
Denver. 

RAY-O-VAC  COMPANY,  Madison, 
Wis.— A.  Hii)shman,  Dist.  Mgr., 
San  Francisco;  Rainey  DeBoice, 
Dallas. 


[  RED  SPOT  ELEC.  CO..  Tacoma, 

[  Wash. 

-  REGINA  CORP.,  THE,  Rahway. 

!  N.  J.— J.  A.  Scharfe,  Vice  Pres., 
Lm  Angeles. 

REIJABLE  ELEC.  CO..  Chicago, 
III.— Thomas  S.  Wood,  Seattle; 
Jobbers  Supply  Co..  Seattle,  Port¬ 
land;  Joslyn  Co.  of  Calif..  San 
Francisco,  Los  Angeles ;  Graybar 
Elec.  Co.,  All  principal  cities. 


Complete  Line  of 


Porcelain  Enameled 
Industrial  Reflectors 
Flood-Lights 
Fluorescent  Units 

QUADRANGLE  MFC.  CO. 

32  S.  Peoria  St.,  Chicago 


RELIANCE  AUTOMATIC  LTG. 
CO.,  Racine.  Wis. — Harold  M. 
Hudson,  Seattle;  Reliance  Time 
Switch  Service  Co.,  San  F>an- 
eiaeo;  J.  J.  Perlmuth,  Los  An¬ 
geles  ;  Ernest  L.  Wilks,  Dallas. 

RELIANCE  ELECTRIC  &  ENG'G. 
CO.,  Cleveland,  Ohio.  —  L.  F. 
Newton.  Portland ;  F.  G.  Guthrie, 
San  Francisco:  W.  C.  King,  Los 
Angeles. 

REPUBLIC  STEEL  CORP.,  Cleve¬ 
land.  O. — Branch  Offices :  Seattle, 
San  Francisco,  Los  Angeles,  Den¬ 
ver,  Salt  Lake  City. 

REYNOLDS  ELECTRIC  CO.,  Chi¬ 
cago,  III.  —  Electrical  Specialty 
Co.,  Seattle,  San  Francisco,  Los 
Angeles. 


Southern  California 

and 

A  rizonaRepresentative 

R0LLER.8MITH  COMPANY— 
Klectrical  Measuring  InstrumenPi 
Air  and  Oil  Circuit  Breakers 
Switctih-arUs.  Switchgear. 
ELECTRIC  POWER  EQUIPMENT 
CORP.— 

Outdoor  and  Indoor  Pnupr  Switch 
ing  Knutpment.  Bus  Clamps 

JASPER  BLACKBURN  PRODUCTS 
CORP.— 

Cfinnertors. 

STRUTHERS.DUNN,  INC.— 

Belays 

L.  W.  THOMPSON 

912  E.  Third  Stree* 

Los  Angeles,  Calif.  MU  9079 


SALES  AGENTS 
A.  Allen  Smith 

1855  Industrial  St..  Los  Angeles 
Keeler-White  Co. 

615  Seventh  St..  San  Francisco 
Keeler-White  Co.. 

1041  Sixth  Ave.  South.  Seattle 


ROCKBESTOS 

permanently  insulated  wires 
For  Severe  Operating  Conditions 


Aircraft  Circuit  Wire,  Fireproof 
Apparatus  Cable,  All-Asbestoa 
Apparatus  Cable.  A.V.C.* 

Armored  Cable 
Boiler  Room  Wire,  A.V.C.* 
Control  Cable,  Elevator 
Control  Cable.  Multi-Conductor* 
Control  Wire.  A.V.C.* 

Cord,  Extension 
^rd,  F  lexihle  Heat-Resisting 
Cord.  Flexible  All-Asbestos 
Cord.  Flexible  A.V.C.* 

Cord.  Heater 
Cord,  Pendant 
Fixture  Wire,  All-Asbestos 
Headlight  Wire,  A.V.C.* 

Heating  Cable 
Heating  Element 
Heating  Units 

Jumper  Cable,  All-Asbestos 


Lighting  Wire.  A.V.C.* 

Lighting  Wire.  Elevator 
Magnet  Wire,  All-Asbestos 
Mining  Cable.  A.V.C.* 

Motor  Lead  Cable.  A.V.C.* 

Power  Cable.  All-Asbestos 
Power  Cable,  A.V.C.* 

Power  Cable,  Multi-Conductor* 
Radio  Hookup  Wire,  Fireproof 
Rheostat  Wire  and  Cable 
Secondary  Network  Cable 
Shipboard  Cable.  A.V.C.* 

Signal  Wire,  A.V.C.* 

Stove  Wire,  All-Asbestos 
Switchboard  Bus  Cable,  A.V.C.* 
Switchboard  Hinge  Cable,  A.V.C.* 
Switchboard  Wire  &  Cable,  A.V.C.* 
Synthetic  Insulated  Wire 
Thermostat  Control  Wire 


Vault  Cable,  Explosionproof 
*A.V.C.  signifies  asbestos-varnished  cambric  insulation 
on  UnJervoriters'  Types  AVA  or  AVB. 

Send  for  a  catalog  and  samples.  Write  or  phone  to: 

„  ^  FACTORY  DISTRICT  MANAGER 

P.  0.  M  pston,  357  Ninth  St,,  San  Francisco*  Phone  Hemlock  7893 

,„J*3cific  Coast  Representatives:  MARWOOD  LTD. 

WA  FRANCISCO  PORTLAND  SEATTLE 

UTT.'  35^  Ninth  St.  209  8.  W.  First  Ave.  1714  First  Are.  So. 

*»Utusl  8241  Hemlock  7898  Beacon  5123  Elliott  4747 

ROCKBESTOS  PRODUCTS  CORPORATION 

NEW  HAVEN,  CONNECTICUT 


•  RLM  Certified  Lighting  Units  are  built  to  rigid  speci¬ 
fications  developed  by  RLM  Standards  Institute.  Rigid 
and  continuous  inspection  of  Electrical  Testing  Labora¬ 
tories  assures  conformity  to  RLM  Specifications  by  all 
manufacturers  authorized  to  supply  RLM  LABELED  Indus¬ 
trial  Lighting  Units. 

•  For  full  particulars,  write  any  manufacturer  of  RLM 
Industrial  Lighting  Units  or  RLM  Standards  Institute. 

•  The  Letters  RLM  Stand  For  Reflector  and  Lighting 
Equipment  Manufacturers. 


RLM  STANDARDS  INSTITUTE 

INCORPORATED 

307  North  Michigan  Ave.,  Suite  1600,  Chicago,  lU. 

Manufacturers  of  RLM  Certified  Industrial  Lighting  Units 


Abolite  Reflector  Company 
West  Lafayette,  Ohio 
Beniamin  Electric  Mfg.  Co. 

Des  Plaines,  III. 

Bright  Light  Reflector  Co. 

Brooklyn,  N.  Y. 

Day-Brite  Lighting,  Inc. 

St.  Louis,  Mo. 


Overbagh  and  Ayres  Mfg.  Co. 
Chicago,  III. 

Quadrangle  Mfg.  Company 
Chicago,  III. 

Smoot  Holman  Company 
Inglewood,  California 
Westinghouse  Electric  and  Mfg.  Co. 
Cleveland,  Ohio 


Goodrich  Electric  Company  Wheeler  Reflector  Co. 

Chicago,  III.  Boston,  Massachusetts 

The  Miller  Company 
Meriden,  Connecticut 


Manufacturers’  Representatives  and  Distributors 

BROWNING  MFG.  CO. 

"V"  Drives — Paper  Pulleys — Pivoted  Bases 

CONTINENTAL-DIAMOND  FIBRE  CO. 

Fibre — Dilecto — Celeron — Vulcoid — Micabond 

ROCKBESTOS  PRODUCTS  CORP. 

Heat  Resisting  Wire  and  Cable 

H.  B.  SHERMAN  MFG.  CO. 

Connectors — Lugs — ^Terminals 

U.  S.  GRAPHITE  CO. 

Motor  and  Generator  Brushes 

MA^VVoan 

ITl  I—  1  IS^I  1  T“  EZ  E=J 

357  Ninth  St.,  San  Francisco,  Calif. 

Los  Angeles  Portland  Seattle 


132  Directory 


Electrical  West — Vol.  90,  i^Tq  ^ 


RHODES.  INC.,  M.  H..  Hartford. 
Conn.  —  J.  Webb  Kitchen,  Inc., 
Seattle ;  James  P.  Hermans,  San 
Francisco,  Wm.  J.  Goebel,  Los 
Anreles. 

RITTENHOUSE  CO..  INC.,  A.  E., 
Honeoye  Falls,  N.  Y. — Northwest- 
em  Aitencies,  Seattle;  Northwest 
Sales  Co.,  Portland;  Jas.  J. 

Noble  Co..  San  Francisco ;  F.  J. 
Airey  Co..  Los  AnRcles ;  Mark 
Mueller.  Denver ;  A.  C.  Moulton. 
Salt  Lake  City. 

ROBBINS  &  MYERS.  INC..  Sprina- 
fleld,  O. — C.  R.  Hunt,  San  Fran¬ 
cisco. 

ROBERTS  MFC.  CO..  San  Fran- 
cisco,  Calif. 


SHELDON 

CRAB  JOINTS 
and  LIMITERS 

All  the  latest  designs  and 
improvements  for  underground 
distribution  usages. 


ROCKBESTOS  PRODUCTS  CORP., 
New  Haven.  Conn. — P.  O.  Wes¬ 
ton.  Pacific  Coast  Sales  Mgr.,  San 
Francisco.  Pacific  Coast  Repre¬ 
sentatives  :  Marwood  Limited. 
Seattle.  Portland,  San  Francisco, 
Los  Angeles. 

ROCKWOOD  MFG.  CO..  Indianapo- 
lis,  Ind. — Chas.  H.  Harden  &  Co., 
Seattle;  Munnell  &  Sherrill,  Port¬ 
land  ;  Buzzell  Elec.  Works,  San 
Francisco;  W.  C.  Hendrie  &  Co., 
Inc.,  Los  Angeles ;  General  Elec. 
Supply  Corp.,  Salt  Lake  City ; 
McConkey-Docker  &  Co.,  Inc., 
Phoenix :  J.  Korber  &  Co.,  Al¬ 
buquerque  :  Zork  Hdwe.  Co.,  El 
Paso. 

RODALE  MFG.  CO.,  Emmaus,  Pa. 
— Jos.  Liner,  Dist.  Mgr.,  Los  An¬ 
geles;  West  Coast  Warehouse:  Los 
Angeles. 

ROEBLING’S  SONS  CO.  OF  CALI¬ 
FORNIA.  JOHN  A..  San  Fran¬ 
cisco.  Calif. — Sales  Offices:  Seat¬ 
tle,  Portland,  Los  Angeles. 

ROLLER-SMITH  CO.,  Bethlehem, 
Pa. — J.  C,  McDougall,  Seattle; 
Electric  Material  Co.,  San  Fran¬ 
cisco,  Los  Angeles ;  Mark  Muel- 


GEORGE  H.  CURTISS 


MANUFACTURERS  REPRESENTATIVE 


S  &  M  LAMP  CO. 

"Red  Cap" 

Flood-Lites  &  Reflectors 

THE  TORK  CLOCK  CO. 

Electric  Time  Switches 
San  Francisco  Stock 

TRADE-WIND  MOTORFANS.  INC. 

"CLIPPER"  Kitchen  Blowers 
All  types  of  Marine  Blowers 
Special  Blowers  and  Fans 


540  McAllister  st.. 


SUPERIOR  MFG.  CO. 

Insulated  Staples  &  Nails 
San  Francisco  Stock 

CONDUIT  PIPE  PRODUCTS  CO. 
Running  Thread,  Nipples,  Elbows, 
Couplings,  Goosenecks  and 
Wallplates 

COMMERCIAL  ENCLOSED 
FUSE  CO. 

Non-Renewable  Cartridge  Fuses 
Plug  Fuses 

MARKET  1495 

SAN  FRANCISCO.  CALIF. 


“RED  CAP” 

FLOOD-LITES  AND 
C  T  O  R  S 

Service  Engineering 

JOE  DANIELS 
RAY  FOX 
ADams  3151 
Los  Angeles 

JOHN  ALLEN  WARE 
Main  9678 
San  Diego 

GEORGE  CURTISS 
MArket  1495 
San  Francisco 

LESTER  BAXTER 
BRoadway  1281 
Portland 

PRECISION  WAR  PRODUCTS 

119  W.  36th  Place,  Los  Angeles,  Calif. 

AD.  3151 


R  E  F  L  E 


ler,  Denver ;  J.  B.  Webb,  Dallas ; 
J.  A.  Johnson,  Phoenix ;  W.  N. 
Grooms,  Salt  Lake  City. 

ROYAL  ELECTRIC  CO..  INC., 
Pawtucket,  R.  I. — Eckert-Lloyd 
Corp.,  San  Francisco,  Los  An¬ 
geles. 

ROYAL  ELECTRIC  MFG.  CO., 
Chicago,  Ill. — J.  W.  Watkins, 
Seattle;  T.  R.  Routh,  San  Fran¬ 
cisco  ;  F.  H.  Boyer,  Denver. 

RUSSELL  &  STOLL  COMPANY. 
New  York  City — Allied  Industries, 
Seattle,  San  Francisco,  Los  An¬ 
geles  :  Alex  Hibbard  Co.,  Denver. 

RUSSELL.  BURDSALL  cii  WARD 
BOLT  &  NUT  CO..  Port  Chester. 
N.  Y. — Maydwell  &  Hartzell,  Inc., 
San  Francisco,  Los  Angeles. 

RUSTIC  CRAFTS  CO..  INC.,  THE, 
New  York.  N.  Y.— Arthur  C. 
Maryon,  San  Francisco. 

SAFETY  LIVE  LINE  TOOL  CO.. 

Oakland,  Calif. 

SAFETY  SWITCHBOARD  &  MFG. 
CO.,  San  Francisco,  Calif. 

ST.  LOUIS  MALLEABLE  CAST¬ 
ING  CO..  St.  Louis,  Mo. — Mayd¬ 
well  &  Hartzell.  Inc..  San  Fran¬ 
cisco,  Los  Angeles.  Phoenix. 

SALISBURY  &  CO..  W.  H..  Chi¬ 
cago,  III. — Farnham  &  Cunning¬ 
ham,  Los  Angeles ;  Graybar  Elec. 
Co.  :  Line  Material  Co. 

SAMSON-UNITED  CORP.,  Roches¬ 
ter,  N.  Y. — G.  S.  Spangler,  Den¬ 
ver. 

S  &  M  LAMP  CO.,  Los  Angeles, 
Calif. — Lester  M.  Baxter,  Port¬ 
land  ;  Jim  S.  Edwards,  Van¬ 
couver  ;  George  Curtiss,  San 
Francisco  ;  Joe  Daniels,  Ray  Fox, 
Los  Angeles:  Califo'-'ia-Arizona 
Sales  Agency,  San  Diego. 


~  BURNDy  ~ 


QIELINK 


TERMINAL  BLOCKS 

Meter  and  Relay 
Testing  Equipment 

Representatives : 

Portland,  Ore.— O  L.  Hoffman 
San  Francisco,  Calif. — Geo.  E.  Bonn  Oo. 
Los  Angeles,  Cal.f. — E.  S.  Sierers 
Denver,  Colo. — Mountain  Slates  Mach.  Co. 
Phoenix.  Ariz. — J.  E.  Redmond  Cb. 

Salt  Lake  City,  Utah — L.  Brandenburger 
Co. 

Home  Office: 

THE  STATES  COMPANY 
43  New  Park  Ave.  Hartiord,  Conn. 


SANGAMO  ELECTRIC  CO  Snri- 
field.  Ill.— T.  S.  W„„a 


....  WoodV  w'- 

L.  A.  Nott,  San  Fr.'ineisc^^  • 
gamo  Elec.  Co..  Los 
Mountain  States  Machy.  Co 
ver ;  L.  Brandenburger  Co’ 
Lake  City  ;  J  E.  Redmond."?^ 
nix:  Frank  Gorman,  El  Pow 
SAUEREISEN  C  E  M  E  N  T  Sco 
Sharpsburg,  Pa.  —  Montgomm 
Bw.,  Seattle,  Portlandf  ^ 
Francisco,  Los  Angeles. 


SAVAGE  ARMS  CORP..  Utie. 
O. — All  Philco  Distributors. 


SAVE  ELECTRIC  CORP.,  Toledo 
O. — All  Philco  Distributors. 


SAYLOR  ELEC.  PRODUCTS 
CORP.,  Detroit,  Mich.  —  C.  A 
King  Co.,  Seattle;  Frank  H 
Bran  Co.,  San  Francisco.  L» 
Angeles. 


SAYLOR  &  SON,  F.  D.,  Detroit 
Mich.  —  Allied  Indu.stries,  Int 
Seattle,  San  Francisco,  Los  An¬ 
geles. 


SCHWARZB  ELECTRIC  CO., 
Adrian.  Mich.  —  J.  J.  Lisiecki. 
Seattle  ;  Signal  Elec.  Supply,  San 
Francisco.  Los  Angeles. 
SCHWEITZER  &  CONRAD,  INC., 
Chicago,  Ill. — T.  S.  Wood.  Seattle; 
Geo.  E.  Honn  Co..  San  Francisco; 
Famham  &  Cunningham,  Lm 
Angeles ;  Riter  Ene’g  Co..  Salt 
Lake  City ;  Albert  S.  Gould, 
Phoenix. 

SELECTRON  CO.,  INC.,  Lot  An- 
geles,  Calif. 


SENTRY  CO..  THE,  Foxboro,  Maas 
— E.  A.  Wilcox  Co.,  San  Fran¬ 
cisco. 


SESSIONS  CLOCK  CO.,  THE,  For- 
estville.  Conn. — Branch  Office: 

San  Francisco. 


SETH  THOMAS  CLOCKS.  Div, 
GENERAL  TIME  INSTRU- 
MENTS  CORP.,  Thomaston, 
Conn.  —  Schloss  Mfg.  Co.,  San 
F  rancisco. 


SHELDON  ELEC.  CO.,  INC.,  Irv¬ 
ington,  N.  J. — C.  R.  Hunt  San 
Francisco ;  Elec.  Cords  &  SuppI; 
Co.,  Los  Angeles. 

SHELDON  SERVICE  CORP.,  Long 
Island  City.  N.  Y.— Wm.  J.  Cot¬ 
trell,  Portland ;  Henger-Seltiet 
Co.,  Los  Angeles  &  San  Fran¬ 
cisco  :  Alfred  S.  Gould,  Phoenix. 

SHEPLER  MFG.  CO..  Pittsburgh. 
Pa. — W.  E.  Foley,  Los  Angeles. 

SHERMAN  MFG.  CO..  H.  B..  Bit. 
tie  Creek,  Mich. — Detach  &  Co- 
Agents.  Stocks:  Seattle,  Portland, 
San  Francisco,  Los  Angeles. 

SHURE  BROTHERS.  Chicago.  Ill- 
— Northwestern  Agencies,  Seattle; 
Russ  Hines,  San  Francisco: 
Bert  Knight,  Los  Angeles. 

SIGNAL  ENGINEERING  ft  MFG. 
CO.,  New  York  City  —  PaciHc 
Elec’l  Distributors,  Seattle. 

SIT.EX  COMPANY.  Hartford.  Conn. 

— Fisher  Meier  Co.,  Seattle;  A  L 
Anderson,  San  Francisco;  Earl 
H.  Barker,  Los  Angeles;  Jane 
H.  Blinn  Co.,  Denver;  Martir 
Brauman,  Dallas. 

SIMPLET  ELECTRIC  CO..  Chia 
go.  Ill— The  Frank  H.  Bran  Co. 
San  Francisco.  Los  Angeles;  L- 
R.  Ward  Co..  Dallas ;  W.  M.  Hop- 
kins,  c/o  Alex  Hibbard  Co„  Den¬ 
ver. 


C-  R-  HUNT.  FACTORY  REPRESENTATIVE 


237-239  Rialto  Bldg.,  San  Francisco,  Calif. 


PROPELLAIR,  INC. 

Industrial  Fans 

F,  A.  SMITH  MFG.  CO. 
Fractional  Horsepower  Motors 

DURAKOOL,  INC. 

Mercury  Switches 
Mercury  Relays 

ELECTRIC  MOTOR  CORP. 
Series  and  Shaded  Pole  Motors 


ROBBINS  &  MYERS,  INC. 
Motors— Fans 
Machine  Tool  Drives 
Moyne  Pumps 

SHELDON  ELECTRIC  CO. 
Fluorescent  Starter  Switches 
Rectifier  Tubes 

ALLIED  ELECTRIC  PRODUCTS 
Spring  Action  Attachment  Plug 
Caps  and  Cube  Taps 
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simplex  wire  &  CABLE  CO., 
MM8.-Branch  Of- 
fic«:  Seattie,  San  Francisco,  Los 

S  ^MORGAN  SMITH  CO..  York. 
®p,__Gordon  &  Finkbeiner,  Port¬ 
land'  Fred  H.  Bostwick.  Denver: 
E.  G.  Dcwa’d,  Salt  Lake  City. 

SMITH  MFG.  CO.,  INC.,  F.  A.,  Ro- 
'  chMter,  N.  y.-W.  W.  Wheat, 
cpattle’:  C.  H.  Hunt,  San  Fran¬ 
cisco:  P.  P-  Miller.  Oakland:  V. 
T  Rupp.  Los  Ansreles. 

SMITH  &  SON.  INC..  SEYMOUR. 
Oakville.  Conn. — John  H.  Graham 
&  Co..  Inc..  San  Francisco ;  Gray¬ 
bar  Elec.  Co..  American  Auto- 
‘  matio  Elec.  Sales  Co.,  Kellogg 
Switchboard  &  Supply  Co.,  all 
branches.  l.eadlng  hdwe.  jobbers. 
SMOOT-HOLMAN  COMPANY,  In- 
(tlewood,  Calif.— Branch  Office : 
1  gan  Francisco.  Coast  Sales  Corp., 
I  Seattle:  Fred  Zaugg.  Portland: 
1  Stevens  Sales  Co.,  Salt  Lake  City : 

Marvin  J.  Baker.  Albuquerque. 
SOLA  ELECTRIC  CO.,  Chicago.  Ill. 

I  — Wm.  J.  Cottrell,  Portland: 

Dwight  G.  Welling,  Los  Angeles. 

*  SPANG  CHALFANT.  INC.,  Pitts¬ 
burgh,  Pa.— Arthur  E.  Rowe,  San 
Francisco. 

SPAULDING  FIBRE  COMPANY. 
INC.,  Tonawanda,  N.  Y. — C.  D. 
LaMoree,  Seattle,  San  Francisco, 
Lor  Angeles. 

.SPECIALTY  DEVICE  CO„  The. 
Cincinnati,  O. — Geo.  E.  Honn 
Co.,  San  Francisco :  Condon  & 
Young,  Inc.,  Los  Angeles. 
SPEEDWAY  MFG.  CO.,  Cicero, 
Ill.— J.  J.  Backer,  Seattle ;  Den¬ 
ham  Sales  &  Service,  San  Fran¬ 
cisco;  Pacific  Industrial  Prod¬ 
ucts,  Oakland :  Electrical  Se- 
cialty  Co.  ,Los  Angeles ;  M.  G. 
Mueller,  P.  A.  Littell,  Denver; 
L.  P.  Fletcher.  Dallas. 

SPERO  ELECTRIC  CORP.,  THE, 

,  Cleveland,  Ohio— O.  W.  Coombs, 

I  Los  Angeles :  Fred  E.  Staible, 
Denver ;  Hodges  &  Glomb,  San 

SQUARE  D  COMPANY.  Milwau¬ 
kee,  Wis.,  Detroit,  Mich..  Loe  An¬ 
geles,  Calif. — District  Offices:  San 
Franciaco,  Denver. 

.<;TANDARD  TRANSFORMER  CO., 
THE.  Warren.  O.  —  J.  C.  Mc- 
Dougall,  Seattle :  W.  W.  Kirk 
Co.,  San  Francisco,  Los  Angeles, 

,  Salt  Lake  City  ;  Mark  G.  Mueller, 

I  Denver. 


STATES  CO.,  THE.  Hartford.  Conn. 
— G.  L.  Hoffman,  Portland  :  Geo. 
E.  Honn  Co.,  San  Francisco  :  Ed¬ 
ward  S.  Sievers,  Los  Angeles : 
Mountain  States  Machy.  Co.,  Den¬ 
ver  :  L.  Brandenburger  Co.,  Salt 
Lake  City ;  J.  E.  Redmond  Co., 
Phoenix. 

STEAM-O-MATIC  CORP.,  Milwau¬ 
kee,  Wis. — D.  E.  Sanford  Co., 
Seattle,  Portland,  San  Francisco, 
Los  Angeles. 

STEBER  MANUFACTURING  CO.. 
Chicago,  Ill. — Garnett  Young  & 
Co.,  Seattle,  San  Francisco,  Los 
Angeles :  Allen  B.  Carpenter, 

Denver. 

STEELDUCT  CO.,  THE,  Youngs¬ 
town,  Ohio  —  Tri-State  Supply 
Corp.,  Los  Angeles,  San  Fran¬ 
cisco. 

STEEL  &  TUBES  DIV..  REPUB¬ 
LIC  STEEL  CORP.,  Cleveland. 
O. — Dist.  Mgrs. :  A.  P.  Rider, 
Seattle:  A.  V.  Grove,  San  Fran¬ 
cisco  ;  B.  W.  Dreyer,  Los  An¬ 
geles ,  Lee  Wright,  Salt  Lake 
City. 

STEEL  CO.,  HERMAN  D..  Phila¬ 
delphia,  Pa. — Geo.  L.  Hoffman, 
Portland :  Geo.  E.  Honn  Co.,  San 
Francisco :  J.  G.  Corrin  Co.,  Los 
Angeles :  Paul  Douden  Co.,  Den¬ 
ver  ;  H.  E.  Holland,  Salt  Lake 
City;  Len  Powell,  Dallas;  Frank 
Gorman,  El  Paso. 

STERLING  ELECTRIC  MOTORS, 
INC.,  Los  Angeles,  Calif.— H.  S. 
Emanuels,  Seattle ;  L.  F.  Newton, 
Portland ;  Geo.  A.  Hindley,  San 
Francisco ;  R.  F.  Hamilton,  Den¬ 
ver:  Industrial  Supply  Co..  Salt 
Lake  City ;  Daley  Elec.  Motor 
Service,  Phoenix ;  Northwest  Sup¬ 
ply  Co.,  Butte ;  McQuay  Supply 
Co.,  Las  Vegas. 

STERLING  PRODUCTS  CO..  Los 
Angeles,  Calif. 

STERLING  REFLECTOR  CO..  Chi¬ 
cago.  Ill. — R.  M.  Camnitz,  Port¬ 
land  :  H.  B.  Squires  Co.,  San 
Francisco :  Tru-Ad  Co.,  Los  An¬ 
geles  :  Walter  Martin,  Denver : 
Stevens  Sales  Co.,  Salt  Lake  City. 

STERN-BROWN,  INC.,  Long  Is¬ 
land  City,  N.  Y. — The  Vinton 
Co.,  Portland  :  Wm.  P.  Horn  Co.. 
San  Francisco. 

STEWART-WARNER  CORP.,  Chi¬ 
cago,  Ill.— Domestic  Utilities,  Inc., 
Seattle:  Moore  Electric  Supply 
Co.,  San  Francisco,  Los  Angeles. 


H.  B.  SHERMAN  MFG.  CO. 


BATTLE  CREEK 


MICHIGAN 


Sherman  Lugs,  Terminals,  Clamps, 
Splicing  Sleeves  and  Connectors 

♦ 

DETSCH  &  CO.,  FACTORY  AGENTS 

341  TENTH  STREET  SAN  FRANCISCO.  CAL. 

Warehouse  Stocks  At 
San  Fra  ncisco  Los  Angeles  Portland  Seattle 


SIMPLEX 

CONDUIT  FITTINGS 

—large  wiring  space 
—unbreakable  malleable  iron 
non-corrosive  cadminm  finish 
—simple  to  use 

.4.11  styles  and  types 
Also  Vaportight  Fiztnres  and 
Fixture  Hangers 
Write  for  Catalog 

Simplct  Electric  Co. 

■23  N.  Sasgamon  St.,  Chleago,  Illinois  Mr.  W.  M.  Hopkins 

Tk.  c/o  Alex  Hibbard  Co. 

me  Frank  H.  Bran  Company  1863  Wazee 

894  Folsom  Street  Bock;  Mountain  VVarehoase  BulldinR 

sac  irancisco,  California  Denver,  Colorado 

40'!  a  o'"  Company  The  Frank  H.  Bran  Company 

-a  Sout."land  Life  Building  Annex  1.312  Sbuth  Angeles  Street 

Dallas,  Texas  Los  Angeles,  California 


STICHT  CO..  INC.,  Herman  H, 
New  York  City — T.  R.  Routh  Co.. 
San  Francisco ;  L.  W.  Thompson, 
Los  Angeles. 

STONE-RYALS  ELEC.  MFG.  CO.. 
San  Francisco,  Calif.  —  Ferine 
Machy.,  Seattle :  Portland  Machy. 
Co.,  Portland :  Machinery  Sales 
Co.,  Los  Angeles. 

STRUTHERS  DUNN.  INC.,  Phila¬ 
delphia,  Pa. — F.  A.  Strohecker, 
Seattle ;  C.  E.  Ingalls,  San  Fran¬ 
cisco  :  L.  W.  Thompson,  Los  An¬ 
geles  :  Alex  Hibbard  Co.,  Denver ; 
J.  Y.  Schoonmaker,  Dallas. 
STURTEVANT  CO.,  THE  B.  F., 
Berkeley.  Calif. — Branch  Offices: 
Seattle,  Portland.  San  Francisco, 
Los  Angeles ;  A.  A.  Maycock  Co., 
Salt  Lake  City. 

Meters,  Time  Switches,  Sign  I 
Flashers,  Test  Blocks,  Test  Switches! 

SANGAMO  -  LINCOLN  I 
SUPERIOR  -  HD  ELECTRIC  CO.I 


I  1  Howard  Street 

Li  Hi  nUI  1^*"  Francisco 

.  .  _ _  Central- Northern  Cal. 

HEmlock  47 3S  Nevada.  Oregon 


■  TOM  WOOD  ■ 

220  9th  Ave.,  North.  Seattle,  Wash. 

SANGAMO  ELECTRIC  CO. 
Meters,  Time  Switches  and  Sign  Control 
SCHWEITZER  &  CONRAD,  INC. 
High  Tension  Fuses  and  Equipment 
SUPERIOR  SWITCHBOARD  & 
DEVICES  CO. 

Meter  Enclosures  and  Testing  Devices 
RELIABLE  ELECTRIC  CO. 
Automatic  Splicers  and  Connectors 
LINCOLN  METER  CO. 

Thermal  Demand  Meters 
BOWIE  SWITCH  CO. 
Disconnecting  Switches 
CORNING  GLASS  WORKS 
Pyrex  Insulators 


ARTHUR  E.  ROWE 

San  Francisco — 660  Mission  St. 
Yukon  0553 

manufacturers'  representative  for 
Northern  California 


SPANG  CHALFANT.  Inc. 

"Central  Tube"  rigid  iron  conduit. 

ACCURATE  MFG.  CO.. 

Garfield,  N.  J. 

Friction  and  rubber  tapes. 


SHELDON 

ELECTRICAL 

CONNECTORS 


SPUT-BOLTS  —  Connectors 
■with  the  lowest  co-efficient 
of  friction  between  thread¬ 
ed  parts  .  ,  .  they  grip 
wires  tighter  together. 
CRAB  JOINTS  &  LIMITERS 
— For  underground  network 
systems. 

Henger-Seltzer  Company 
Los  Angeles  and 
San  Francisco 
William  J.  Cottrell 
Portland,  Ore, 

Alfred  S.  Gould 
Phoenix,  Ariz. 


SANGAMO 

METERS: 

•  WAHHOUR 

•  PORTABLE  TEST 

•  MAXIMUM  DEMAND 

•  AMPEREHOUR 

•  Instrument  Shunts  and  Transformers 

TIME-SWITCHES: 

•  SYNCHRONOUS  MOTOR 

•  SYNCHRONOUS  CARRY-OVER 

•  ELECTRICALLY  WOUND 

•  ASTRONOMIC  DIAL 

SANGAMO  ELECTRIC  COMPANY 

SPRINGFIELD.  ILLINOIS 

BRANCH  OFFICES: 

T.  S.  Wood,  220  Ninth  Avenue  N . Seattle 

L.  A.  Nott,  1061  Howard  St . San  Francisco 

Sangamo  Electric  Company,  324  N.  San  Pedro  St... Los  Angeles 

Mountain  States  Mchry.  Co.,  1526  Blake  St . Denver 

L.  Brandenburger  Co.,  153  W.  Second  South  St. ..Salt  Lake  City 

J.  E.  Redmond,  448  W.  Madison . Phoenix 

Frank  Gorman,  1212  Texas  St . . El  Paso 
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SPECIAL  AUTOMATIC 

Electrical  &  Mechanical  Equipment 

At  present  Stone-Ryals  Electric  &  Manufacturing  Company  is 
building  numerous  items  of  special  equipment  for  the  use  of 
our  armed  forces.  However,  deliveries  are  also  being  maintained 
on  standard  products  and  services  which  are  all  essential  to  our 
ever  increasing  victory  production. 

"STRYCO  PRODUCTS" 

SPOT  WELDERS 

BAND  SAW  WELDERS 

BUn  WELDERS 

PRECISION  WELDERS 

SHEPARD-NILES  CRANES  AND  HOISTS 

INDUSTRIAL  MONORAIL  SYSTEMS 

MOTORS— USED— REWOUND  AND  REPAIRED 

W  ritp  or  phone  for  full  information  and 
descriptive  bulletins. 

STONE-RYALS 
ELECTRIC  &  MFC.  CO. 

470  Ncrtoxna  St.  EXbrook  7800 

San  Francdsco 


THOMAS  INSULATORS 
LINE  HARDWARE 


REPRESENTATIVES: 


KEN  H.  BEST 

222  Ninth  Ave.,  North,  Seattle 

Phone:  Eliot  8204 


FARNHAM  &  CUNNINGHAM 

628  Edison  Building,  Los  Angeles 
Phone:  Mutual  8995 


GEORGE  E.  HONN  CO. 

420  Market  St.,  San  Francisco 

Phone:  Sutter  7655 


J.  E.  REDMOND  CO. 

448  West  Madison  St.,  Phoenix 

Phone:  3-3383 


THE  R.  THOMAS  &  SONS  CO. 

LISBON.  OHIO 


SUPERIOR  ELEC.  PR'jDUCTS 
CORP.,  Cape  Girardeau,  Mo. — 
Wallace  R.  Lynn  Co.,  San  Fran¬ 
cisco.  Los  AnKcIes. 

SUPERIOR  INSULATING  TAPE 
CO.,  St.  Louis,  Mo.  —  Keeler, 
White  Co.,  Seattle,  San  Fran¬ 
cisco.  Los  AnKeles. 

SUPERIOR  MFG.  CO..  Fitchburtf, 
Mass.  —  R.  C.  James,  Seattle; 
George  H.  Curtiss,  San  Francisco; 
A.  G.  Ehrgott,  L<»  Angeles. 

SUPERIOR  PORCELAIN  CO..  Par¬ 
kersburg,  W.  Va.  —  Albert  S. 
Knight  Co..  Seattle;  Thos.  D. 
Noble  Co.,  San  Francisco;  Walter 
S.  Sweet  Co.,  Los  Angeles. 

SUPERIOR  SWITCHBOARD  & 
DEVICES  CO..  THE,  Canton.  O. 
— T.  S.  Wood,  Seattle;  L.  A. 
Nott,  San  Francisco ;  E.  H.  Bell, 
Tios  Anee’es. 

SURETY  RUBBER  CO..  THE,  Car¬ 
rollton,  Ohio — Ken  H.  Best,  Se¬ 
attle  ;  John  A.  Bowe,  San  Fran¬ 
cisco;  Goodall  Mechanical  Rubber 
Co.,  Los  Angeles ;  Paul  A.  Dou- 
den,  Denver. 

SWARTZ  A  WHITE  MFG.  CO.. 
Binghamton,  N.  Y. — A.  J.  Glese- 
ner  Co.,  San  Francisco ;  Hicken- 
botham  Bros.,  Ltd.,  Stockton ; 
Machinists  Tool  &  Supply  Co., 
Zonne  Elec.  Tool  Co.,  Los  An¬ 
geles;  Industrial  Supply  Co.,  Salt 
Lake  City ;  H.  M.  Cree  Co., 
Dallas. 

SWARTZBAUGH  MFG.  CO.,  To¬ 
ledo.  O. — D.  E.  Sanford  Co.,  Seat¬ 
tle.  Portland,  San  Francisco.  Los 
Angeles;  Southwestern  Corp,, 
Phoenix. 

SWOBODA.  INC.,  H.  0.,  New 
Brighton,  Pa. — Montgomery  Bros., 
Seattle.  Portland,  San  Francisco. 

SYLVANIA  ELEC.  PRODUCTS, 
INC.,  Salem.  Mass. — E.  P.  De- 
marest.  Div.  Mgr.,  Los  Angeles ; 
Arthur  S.  Detch,  Portland. 

SYNTRON  CO.,  Homer  City,  Pa. — 
F.  W.  R.  Preer.  Portland :  P.  H. 
Nelson,  San  Francisco;  Sutor  & 
Co.,  M.  N.  Thackaberry,  Chemi¬ 
cal  Equip.  Cnrp.,  I..ns  Angeles. 

TAPER  TUBE  POT.E  CO..  San 
Francisco.  Calif. — Nell  El.  Brown, 
San  Diego. 

TAPLET  MFG,  CO.,  Philadelphia, 
Pa. — Keeler,  White  Co..  Seattle, 
San  Franricco.  I,os  Angeles. 

TAYLOR  FIBRE  CO.,  Norristown, 
Pa. — Tri-State  Supply  Corp.,  Los 
Angeles,  San  Francisco. 


KEIV  H.  REST 


Electrical  Tranimission  and 
Distribution  Equipment 
Meter  Jewels  and  Testing 
Equipment 
Thomas  Insulators 
222  NINTH  AVENUE  NORTH 
SEATTLE,  WASH. 


BURNPy 


S«e  page  106  for  west 
ooast  representatives 


Type 

GA 


TAYLOR  INSTRUMENT  cnu 
PANIES,  Rochester.  N  y  ‘ 
Branch  Offices;  San  Francin^I 
Loe  Angeles.  L.  H.  Wear  Pnn 
land;  D.  J.  McQuaid.  DenUr 


TAYLOR-WINFIELD  Co'rp’the 
Warren,  Ohio— Moore  Machinen 
Co.,  San  Francisco,  Us  AnaeU 

TECK-LITE  MFG.  CO., 
geles,  Calif. 


TEMPLETON.  KENLY  &  CO  rw 
cago.  III.— W.  Frank  Home  ^ 
attle;  J.  C.  Fowler.  San  Fra^ 
cisco;  Chas.  C.  Floyd  Ca,  Lm 
Angeles. 


TEXAS  CREOSOTING  00 
Orange.  Tex.— W.  W.  Wilkinsoii; 
Us  Angeles;  J.  A.  Johnson 
Phoenix. 


THERMADOR  ELEC’L.  MFG.  CO. 


TBUM 
Flail 
C.  1 
San 
man, 
20TH 
CO., 
saler 
UNIOl 
New 


er. 


Los  Angeles,  Calif.— W.  H.  Grihi 


UNIOl 

Cant 

West 

geles 

gine< 

Mad 

whol 

UNITI 


ble.  Dist.  Mgr.,  Oakland.  AllLeid. 
ing  Wholesalers. 


COR 


GROUND 

CONNECTORS 


THOMAS  &  BETTS  CO.,  THE. 
Elizabeth,  N.  J.— F.  A.  Stroheefc 
er,  Seattle;  E.  L.  Johnson,  Sag 
Francisco:  Karl  G.  Kempf,  Lw 
Angeles ;  Paul  A.  Douden  Co., 
Denver. 

THOMAS  &  SONS  CO..  THE  R., 
Lisbon,  Ohio — Ken  H.  Best,  Seat, 
tie  :  Geo.  E.  Honn  Co.,  San  Fran¬ 
cisco  :  Farnham  &  Cunningham 
Los  Angeles ;  J.  E.  Redmond  Co., 
Phoenix. 

THORDARSON  ELECTRIC  MFG. 
CO.,  Chicago.  III.  —  Don  R 
Burcham,  Portland;  W,  I.  Otjj, 
San  Francisco:  J.  J.  Perlmutl. 
Los  Angeles ;  Ronald  G.  Bowk, 
Denver;  G.  G.  Willison,  Dalla.- 

TIERNEY  ELEC’L.  MFG  CO.,  Se- 
attle.  Wash. 

TOASTSWELL  CO.,  The,  St  Loois, 
Mo. — L,  G.  Hargreaves,  Seattle; 
D.  E.  Sanford  Co.,  San  Fran¬ 
cisco,  Los  Angeles. 

TOBE  DEUTSCHMANN  CORP,, 
Canton,  Mass. — James  P,  Her¬ 
mans,  San  Francisco;  James  C. 
Pope,  Los  Angeles. 

TOI.EDO  STANDARD  COMMUTA- 
TOR  CO.,  Toledo,  O.— Electrie 
Agencies.  Oakland ;  E.  H.  Bell, 
Los  Angeles ;  Fairman  B.  Lee,  Se¬ 
attle. 

TORK  CLOCK  CO..  INC.,  Mount 
Vernon,  N.  Y.— H.  M.  Sayen, 
Seattle :  Geo.  H.  Curtiss,  Sat 
Francisco;  A.  R.  Slimmon,  Lot 
Angeles;  Stevens  Sales  Co.,  Ss!t 
Lake  City :  Felix  Simon,  Denver: 
H.  Geo.  Shefler,  Phoenix. 

TRADE-WIND  MOTORFANS-f 
INC.,  Los  Angeles,  Calif.— Geo. 
H.  Curtiss,  San  Francisco. 

TRANSFORMER  CORP.  Or 
AMERICA,  New  York  City- 
Northwestern  Agencies,  Seattlr 
Radio  Supply,  Seattle :  San  Fran¬ 
cisco  Radio  &  Supply  Co.,  Sai 
Francisco ;  C.  R.  Strasser,  Raiirc 
Specialties,  Los  Angeles. 

TRENT  CO..  HAROLD  E.,  Phils 
delphia.  Pa.— W.  W’.  Kirk,  U 
Angeles. 

TRIANGLE  CONDUIT  &  CABU 
CO.,  INC.,  New  Brunswick.  N.  J- 
— W.  M.  Sanderlin,  Seattlej  C. 
C.  Hillis  Co..  San  Francisco 
Paul  Rosen,  Los  Angeles. 

TRICO  FUSE  MFG.  CO..  Milwi» 
kee,  Wis. — Albert  S.  Knight,  ^ 
attle ;  Pacific  Industrial  Prod.  Cfc 
Oakland ;  H.  H.  Van  LuW 
Los  Angeles ;  W.  E.  Young  Co. 
Denver. 
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DUTCH  BRAND 


FRICTION 

-AND  RUBBER  TAPES 


‘*Extra  Service  at  No  Extra  Cost” 


Sold  Throughout  the  West  by  all  Leading 
Electrical  Jobbers 


M.  H.  KLINGER  CO.,  Factory  Sales  Representatives 
1425  S.  newer  St.  1016  First  Are.  S.  540  McAllister  St 
Los  Anrelesg  Calif.  Seattle,  Washington  San  Francisco*  Calif* 
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Pin- 


Directory  135 


No.  4! 


April,  1943— Electrical  West 


,  COM. 
f-  Y.- 

*^ncuco, 
If,  Porti 
nver. 

P-.  the. 

Mhinery 
Angeles 
■OI  An. 


:o..  Chi. 

rae.  S^ 
!}  Fran. 
Los 


G  CO., 
•IHnson, 
Johnson. 

fG.  C0.,S 
H.  Grih. 
MI  Lead. 


.  THB, 
itroheek* 
on,  San 
>pf,  Los 
len  Co., 


'HE  R, 

St,  Seat.^ 

in  Fran, 
linehaiii, 
ond  Co., 


C  MFC. 
Don  R 
I.  Otis, 
'erlinutt. 
Bowes. 
Dalla,. 


CO.,  Se. 


TRUMBULL  lilLBC.  MFC.  CO., 
PlftinvillCr  Conn.  —  Dist.  Mfirrs. : 
c.  Hepler,  Seattle;  L.  Siebert, 
San  Francisco;  A.  G.  Van  Nor¬ 
man,  l«s  Ansreles. 

■>0TH  CENTURY  ENGINEERING 
'  CO.,  Mankato,  Minn. — All  Whole¬ 
salers. 

UNION  MANUFACTURING  CO., 
New  Britain,  Conn. — J.  C.  Fletch¬ 
er,  San  Francisco. 

union  metal  MFG.  CO..  THE. 
Canton,  0. — R.  G.  VandenBoom. 
West  Coast  Manager,  Los  An¬ 
geles;  E.  Zimmerman,  Sales  En¬ 
gineer.  San  Francisco;  Mt.  States 
Machy.  Co.,  Denver.  Leading 

wholesalers. 

united  states  elec.  MFG. 
CORP.,  New  York  City — A.  M. 
Lanyon,  Branch  Mgr.,  San  Fran¬ 
cisco. 

U.  S.  ELECT,  MOTORS.  INC.,  Los 
Angeles,  Calif. — Branch  Offices; 
Seattle,  San  Francisco.  Distrs. : 
Calif.  Elec.  Co.,  Ltd.,  Oakland ; 
j.  N.  Blair  &  Co.,  Sacramento ; 
Calif.  Elec.  Works,  Ltd.,  San 
Diego;  Clarence  W.  Silver  Co., 
Salt  Lake  City:  Elec.  Equip.  & 
Engr.  Co.,  Denver ;  J.  E.  Red¬ 
mond  Co.,  Phoenix  ;  Smith  Machy. 
Co.,  Roswell. 


*  QUICK  SERVICE 
♦QUAUTY  PRODUCTS 
♦LOCAL  STOCKS 


GEO*  E* 
BONN  CO. 


,  Mom;  1 1 
Sayenf! 
iss,  S>i 
ion.  La 
3o.,  Sal; 
Denver: 


420  Market  St.,  San  Francisco,  Cal. 
Sutter  7565 


dANUFACTURER'S 
lEPRESENTATIVE  FOR: 


RFANS, 

lif.-G«| 


IP.  OFl 
City- 
Seanltl 
in  Fran- 1 
Co., 
r,  Radict 


AMERICAN  CROSS-ARM.  INC. 

Cross-Arms,  Hardwood  Pins  and 
Moulding 


BARTLEH  MFG.  CO. 

Tree  Trimming  Equipment 


BURNDY  ENGINEERING  CO. 

Connectors  and  Lugs — All  Types 


I..  Phils- 
irk,  L- 


COLUMBIA  ELECTRIC  MFG.  CO. 

Crompton  Tong  Test  Ammeters 


iORNELL-DUBILIER  ELECTRIC  CORP 

apacitors  for  Power  Factor  Correctioi 


T.  J.  COPE.  INC. 

Underground  Tools  &  Equipment 


Milw«»l 
Ight.  8e[ 
•roA  Co.| 
Luvfil 
ung  Cfc) 


HERMAN  D.  STEEL 
Meter  Jewels 


KELLEMS  CO. 

Cable  Grips  for  Pullinq  and 
Permanent  Support 


MINERALLAC  ELECTRIC  CO. 

^nsulating  Cenrpound.  Clips,  Hangei 
and  Statiscopes 


SCHWEITZER  &  CONRAD 

ruses  and  Protective  Devices 


ES 


SPECIALTY  DEVICE 

Lone  Anchors,  Guy  Guards  and 
earth  Augers 


r«J 

St 

Calif. 


T  STATES  COMPANY 

•est  Blcclrs  and  Meter  Testing 
Equipment 


R.  THOMAS  &  SONS  CO, 

Suspension  Insulators 


ELECTROLINE 
V.'  re  Rope  Fittings 


UNITED  STATES  GRAPHITE  CO., 
Saginaw,  Mich. — Marwood  Lim¬ 
ited,  Seattle,  San  Francisco,  Lm 
Angeles. 

U.  S.  MFG.  CORP.,  Decatur.  Ill.— 
Glenn  B.  White,  San  Francisco ; 
F.  R.  Harford,  Los  Angeles, 

UNITED  STATES  RUBBER  CO.. 
New  York  City — F.  D,  Benz,  Mgr. 
Wire  Sales,  Pacific  Division,  San 
Francisco ;  Branch  Offices :  Seat¬ 
tle,  Portland,  San  Francisco,  I>i.s 
Angeles,  Salt  Lake  City, 

UNITED  STATES  STEEL  CORP.. 
New  York  City — Columbia  Steel 
Co.,  Seattle,  Portland,  San  Fran¬ 
cisco.  Los  Angeles. 

UNIVERSAL  BLOWER  CO..  Bir¬ 
mingham.  Mich. — M.  E.  Ham¬ 
mond,  San  Francisco. 

UNIVERSAL  COOLER  CORP..  De¬ 
troit,  Mich. — Dwight  E.  Morris, 
Portland ;  J.  L.  Burton,  Loe  An¬ 
geles. 

UNIVERSAL  WINDING  CO..  Prov¬ 
idence.  R.  I. — E.  G.  Paules,  Los 
Angeles. 

UPTEGRAFF  MFG.  CO..  R.  B.. 
Scottdale,  Pa. — Burton  R.  Stare. 
Seattle ;  Oliver  B.  Lyman,  San 
Francisco ;  The  Demmert  Co.,  Los 
Angeles ;  E.  H.  Jacobs.  Dallas ; 
Alex  Hibbard  Co.,  Denver. 

UTILITIES  SERVICE  CO.,  Allen¬ 
town,  Pa. — Fred  W.  Carlson,  Seat¬ 
tle  :  Paul  S.  Everley,  San  Fran¬ 
cisco  ;  Industrial  Eng'g  &  Equip. 
Corp.,  Los  Angeles. 

UTILITY  ILI.UMINATING  CO., 
Oakland,  Calif. — Lester  Baxter, 
Portland;  Jim  Edwards,  Van¬ 
couver. 

VALLEY  MFG.  CO..  Woodburn. 
Ore. — Jobbers  Supply  Co.,  Seat¬ 
tle,  Portland:  Maydwell  &  Hart- 
zell,  Inc.,  San  Francisco,  Los 
Angeles. 

VAN  CLEEF  BROS..  Chicago.  Ill. 
— M.  H.  Klinger  Co.,  Seattle,  San 
Francisco ;  I.os  Angeles. 

VASCO  ELEC.  MFG.  CO..  Los 
Angeles,  Calif. — R.  C.  James,  Jr., 
Seattle ;  W.  J.  Purdy,  San  Fran¬ 
cisco  :  Elec’l  Mfrs.  Supply  Co.. 
Los  Angeles ;  Gordon  Moss,  Gree¬ 
ley  :  J.  Earl  Smith,  Dallas. 

VICTOR  ELEC.  PRODUCTS.  INC., 
Cincinnati,  Ohio — L.  M.  Baxter, 
Portland ;  Wallace  R.  Lynn  Co. 
(Eric  F.  Chemnitz),  San  Fran¬ 
cisco. 

VICTOR  INSULATORS.  INC.,  Vic¬ 
tor.  N.  Y. — Maydwell  &  Hartzell, 
Inc.,  Seattle,  San  Francisco.  Los 
Angeles ;  Franklin  Sales  Agency, 
Denver. 

VICTORY  SWITCH  CO..  Glendale, 
Calif. 

VULCAN  ELECTRIC  CO..  Div.  of 
Consolidated  Elec.  Lamp  Co., 
Lynn,  Mass. — Garnett  Young  ft 
Co.,  Seattle.  San  Francisco,  Los 
Angeles ;  Bacon-Cooper  Co..  Den¬ 
ver;  O.  T.  Jenkins  Co.,  Dallas. 

WABASH  APPLIANCE  CORP.. 
Brooklyn.  N.  Y. — G.  M.  Ixjwman 
ft  Associates,  Seattle ;  Ray  J. 
Noel,  Los  Angeles ;  Stone-Hall 
Co.,  Denver. 

WADSWORTH  ELEC.  MFG.  CO., 
INC.,  THE.  Covington,  Ky. — 
W.  M.  Sanderlin  Co.,  Seattle; 
Rutkin  Elec’l  Sales  Co.,  Los  An¬ 
geles  :  C.  C.  Hillis  Co.,  San  Fran¬ 
cisco. 

WAGNER  ELEC.  CORP.,  St.  Louis, 
Mo. — Branch  Offices :  Seattle. 
Portland,  San  Francisco.  Los  An¬ 
geles,  Denver,  Salt  Lake  City. 

WAKEFIELD  BRASS  CO..  THE 
F.  W.,  Vermillion,  Ohio — H.  _  M. 
Hudson,  Seattle ;  H.  B.  Squires 
Ck).,  San  Francisco ;  Gil  Southern. 
Los  Angeles ;  Stevens  Sales  Co.. 
Salt  Lake  City. 

WALKER  BROTHERS.  Conshohoc- 
ken.  Pa. — Garnett  Young  &  Co.. 
Seattle,  San  Francisco,  Los  An¬ 
geles. 

WALKER  ft  PRATT  MFG.  CO., 
Boston,  Mass.  —  Fred  Conkey, 
West  Coast  Sales  Mgr.,  Los  An¬ 
geles;  Home  Elec.  Co.,  Tacoma: 
Hughes  ft  Co.,  Spokane;  Graybar 
Elec.  Co.,  Inc.,  San  Francisco; 
Fey  ft  Krause,  Inc.,  Los  Angeles ; 
C.  C.  Anderson  Co.,  Boise. 

WALKER  ELECTRIC  CO..  Atlanta, 
Ga. — Henger  Seltzer  Co.,  Los  An¬ 
geles. 

WARD  LEONARD  ELEC.  CO.. 
Mount  Vernon,  N.  Y. — North¬ 
western  Agencies,  Seattle:  Elec¬ 


trical  Material  Co.,  San  Fran¬ 
cisco;  A.  R.  summon  ft  Ca.  Los 
Angeles ;  Raymond  Ackerman, 
Salt  Lake  City;  Mark  G.  Muel¬ 
ler,  Denver;  John  S.  Clark,  El 
Paso. 

WARREN  TELECHRON  CO..  Ash¬ 
land,  Mass. — Guy  Cooper,  Branch 
Mgr.,  Loe  Angeles;  Lmiding 
Wholesalers. 


WEBS’TER  ELECTRIC  CO..  Racine, 
Wis. — Sound  Div. :  J.  J.  Backer 
ft  Co.,  Seattle:  Norman  B.  Neely, 
Hollywood.  Distributors :  Graybar 
Elec.  Co.,  all  principal  cities. 
Industrial  Div. :  Garland-Affolter 
Ung’g.  Corp.,  Seattle,  Portland, 
San  Francisco,  Los  Angeles. 

WELCOME  METER  CO.,  Los  An¬ 
geles,  Calif. 


APPLICATION  ENGINEERS  -  LOWMAN  BUILDING  •  SEATTLE , WASH. 


I-T-E  CIRCUIT  BREAKER  CO. 

Circuit  breakers.  Switchboards  and 
sw'itcheear.  Marine  switchboards. 
Power  house  bus  structures. 

THE  F.W.  WAKEFIELD  BRASS  CO. 

LiKhtlng  fixtures  for  war  otBces, 
drafting  rooms,  etc.  Hangers.  Ceil¬ 
ing  units. 

EAGLE  SIGNAL  CORPORATION 
(Industrial  Timers  &  Relays  Division) 
Beset  timers.  Repeating  cycle  timers. 
Re.set  counters. 


HUB  ELECTRIC  CORPORATION 

Lighting  and  control  equipment  for 
Army  and  Navy  recreation  build¬ 
ings.  air  stations,  cantonments, 
hospitals,  etc. 

STANDARD  ELECTRIC  TIME  CO. 

Electric  stop  clocks.  Chrono- 
tacbometers.  Test  panels  and  de¬ 
vices.  Hospital  signal  equipment. 
Clock  systems.  Welding  cable  con¬ 
nectors  for  ship  construction. 


E.  B.  COOK  CO. 

MANUFACTURERS*  AGENT  FOR 

WHEELER  REFLECTOR  CO. 

CLIFTON  MFG.  CO. 

Incandescent  and  Fluorescent 

Friction  and  Rubber  Tape 

PYLE  NATIONAL  CO. 

PRIME  MFG.  CO. 

Electric  Fence  Controllers 

Flood  Lights 

Airport  Lighting 

W.  W.  KIRK  CO. 

QUALITY  GLASS  CO. 

Delta  Star  Electric  Co. 

Indoor  and  Outdoor  Bus  Sup- 

Incandescent  Glass  Enclosing 

ports 

Bowls 

High  ft  Low  Voltage  Switches 

S.  H.  COUCH  CO. 

STANDARD  TRANSFORMER 

Intercommunicating  Tele- 

COMPANY 

phones,  Mail  Boxes,  Blake 

Pyronal  and  Oil  Filled  Trans- 

Insulated  Staples. 

formers 

1063  Howard  Sf. 

Telephone 

San  Francisco,  Calif. 

UNderhill  2621 

BUY  WESTERN 


You  can  lower  installation 
costs,  and  assure  yourself  of 
dependable  operation  with 
minimum  maintenance  expense 
— by  using  Western  Type  B 
Transformers,  made  by  a  firm 
with  thirty  years  experience  in 
the  building  of  standard  and 
special  voltage  transformers. 

These  Air-Cooled  transform¬ 
ers  contain  highest  quality  ma¬ 
terials  which  insure  long  serv¬ 
ice,  free  of  operating  troubles. 
In  addition  to  a  complete  line 
of  standard  models,  we  ere 
equipped  to  manufacture  Type 
B  In  any  special  voltage  de¬ 
sired  up  to  10  kva;  and  type 
L,  also  dry  type.  In  larger 
sizes. 

Call  on  us  for  ALL  your 
transformer  needs.  We  GUAR¬ 
ANTEE  our  products  against 
all  inherent  defects  for  one 
year. 

DEALERS — Increase  your  profits  by  selling  Western  Transformers — made 
right  and  priced  right  for  user  satisfaction.  Write  today  for  price  sheets. 

Western  Transformer  Co. 

618  EAST  ELEVENTH  ST.  OAKLAND,  CALIF. 
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WELLS  MANUFACTURING  CO., 
San  Francisco,  Calif.  —  J.  O. 
Sparks,  Seattle. 

WESIX  ELEC.  HEATER  CO.,  San 
Francisco,  Calif. — Branch  Offices: 
Seattle,  Portland.  Los  AnReles. 
WEST  WIND  CORP.,  Seattle. 
Wash. — D.  R.  Munro  &  Son,  Port¬ 


land  ;  Frederick  &  Starky,  Spo¬ 
kane;  W.  F.  O’Keefe.  Jr..  San 
Francisco ;  Harmony  Mfg.  Co., 
Los  Angeles;  The  United  Mate¬ 
rials,  Inc.,  Denver;  Charles  Liv¬ 
ingston,  Salt  Lake  City. 

WESTERN  ELECTRO-MECHANI¬ 
CAL  CO.,  INC.,  Oakland,  Calif. 


CAN  HELP  YOU  PRODUCE  FOR  WAR  AND  PLAN  FOR  PEACE 

"PANCAKE" 

OVERFLOOR 
WIRING  SYSTEMS 

LISTED  BY  U.  L. ;  CONFORM  TO  FEDERAL  SPECIFICATIONS  W.R-32 

Catalog  and  Wiring  Guide — Engineering  Data  Sheets 
Industrial  Wiring  Bulletins  on  Request 

THE  WIREMOLD  COMPANY  •  HARTFORD,  CONNECTICUT 


Surface  Metal 
RACEWAYS  and 
FiniNGS 


PLUGMOLD 

INDUSTRIAL 
"PLUG-IN-ANYWHERE" 
WIRING  SYSTEMS 


GEO.  A.  GRAY  COMPANY 

2720  17th  St.,  San  Francisco,  Calif.  HEmlock  1526 

MANUFACTURERS'  REPRESENTATIVES 

COLUMBIA  METAL  BOX  CO.— Steel  cutout  cabinets,  panels 
EDWARDS  &  COMPANY,  INC.— Electric  signaling  devices— Marine  and 
Industrial 

HENDERSON  ELECTRIC  COMPANY— Conduit  bending  tools,  boring 
machines 

McGILL  MANUFACTURING  COMPANY 

Levolier  switches,  lamp  guards,  portables 
PASS  &  SEYMOUR.  INC.— P  *  S  wiring  devices,  ALABAX  lighting  fix¬ 
tures,  Navy  9-S  switches 

THE  WIREMOLD  COMPANY— WIREMOLD  raceways,  lighting  strips, 
loom,  fluorescent  fixtures,  sheathed  cable 


There's  a  WHEELER  Reflector  For 
Practically  Every  Industrial 
Lighting  Requirement 


W  heeler  makes  a  complete  and  skillfully  designed 
line  of  reflectors  for  practically  every  industrial 
lighting  requirement.  Types  Available:  Fluor¬ 
escent  Units  .  .  .  General  Incandescent  Fixtures 
.  .  .  Vapor-Proof  Units  .  .  .  Floodlights  .  .  . 
Fixtures  for  use  with  High  Intensity  Mercury 
Vapor  Lamps  .  .  .  Miscellaneous  Reflectors  and 
Fittings. 


WHEELER  REPRESENTATIVES 

A.  C.  WRIGHT 
Preferred  Equipment 
Engineers 
2615  Fifth  Ave., 


J.  G.  POMEROY  CO. 
1004  East  Fourth  St. 
Lo6  Angeles,  California 
E.  B.  COOK  CO. 

1063  Howard  Street 


San  Francisco,  California 


Seattle,  Wash. 


PAUL  A.  DOUDEN  CO.,  1645  Wazee  Street.  Denver,  Colorado. 


— Geo.  L.  Hoffman,  Portland ; 
Famham  &  Cunningham,  Los  An¬ 
geles. 

WESTERN  ENGINE  CORP.,  Los 
Angeles,  Calif. 

WESTERN  INSULATED  WIRE, 
INC.,  Los  Angeles,  Calif. — J.  C. 
Bird,  Seattle ;  Wm.  Weston,  San 
Francisco ;  M.  F.  Klicpera,  Hous¬ 
ton. 

WESTERN  PIPE  &  STEEL  CO. 

OF  CALIF.,  San  Francisco,  Calif. 
WESTERN  TRANSFORMER  CO.. 
Oakland,  Calif. 

WESTINGHOUSE  ELEC.  &  MFC. 
CO.,  E,  Pittsburgh,  Pa. — Chas  A. 
Dostal,  Dist.  Mgr.,  San  Francisco. 
Branch  Offices:  Seattle,  Portland, 
Los  Angeles,  Salt  Lake  City, 
Phoenix.  Spokane,  Butte. 
WESTINGHOUSE  ELEC.  &  MFG. 
CO.,  Mansfield,  O. — Electrical 
Appliance  Div. — J.  F.  O’Don¬ 
nell,  Asst.  Sales  Mgr.,  San  Fran¬ 
cisco.  Branch  Offices :  Seattle, 
Los  Angeles. 

WESTINGHOUSE  ELEC.  &  MFG. 
CO.,  X-Ray  Division,  Baltimore, 
Md.  —  Branch  Offices :  Seattle, 
Portland,  Los  Angeles,  Salt  Lake 
City. 

WES’HNGHOUSE  ELEC.  &  MFG. 
CO.,  Lighting  Div.,  Cleveland,  O. 
— Chas.  A.  Dostal,  Pacific  Coast 
Dist.  Mgr.,  San  Francisco.  Branch 
Offices :  Seattle,  Portland,  Los  An¬ 
geles.  Salt  Lake  City. 
WESTINGHOUSE  ELEC.  ELEVA¬ 
TOR  CO.,  Jersey  City,  N.  J. — 
Branch  Offices:  San  Francisco, 
Los  Angeles. 

WESTINGHOUSE  ELEC.  SUPPLY 
CO..  San  Francisco.  Calif. — R.  J. 
Holtermann,  Vice  President,  San 
Francisco.  Branch  Offices :  Seat¬ 
tle,  Spokane,  Tacoma,  Portland, 
San  Francisco,  Oakland,  Sacra¬ 
mento,  Los  Angeles,  Salt  Lake 
City,  Phoenix,  Butte. 
WESTINGHOUSE  ELEC.  &  MFG. 
CO.,  Lamp  Div.,  Bloomfield,  N. 
J.— W.  H.  Thompson,  Pacific 


Coast  Mgr.,  San  Francis/v 
Branch  Offices:  Scaitle, 

San  Francisco,  Los  Angeles  Ssii 
Lake  City.  ’  ^ 


WESTON  ELEC’L.  INSTRUMENT 
CORP.,  Newark.  N.  J.-Eicte  * 
Bratt,  Seattle;  Heiman  E.  field. 
San  Francisco ;  E.  S.  Sieven 
Los  Angeles  ;  Peterson  Co., 
ver  ;  J.  E.  Redmond  Co.,  Photn  i 


WEYERHAEUSER  POLE  CO 
Lewiston,  Idaho — Distributed  bj' 
General  Elec.  Supply  Corp„  West.! 
inghouse  Elec.  Supply  Co,  f 
WHEELER  REFLECTOR  CO.,  Boi.^ 
ton.  Mass. — A.  C.  Wright,’  1’.-,.' 
ferred  Equipment  Engineer, 
Seattle ;  E.  B.  Cook  Co.,  Sai  j 
Francisco ;  J.  G.  Pomeroy  Co.  I 
Los  Angeles ;  Paul  A.  DoudeJ 
Co.,  Denver. 


WIEGAND  CO..  EDWIN  L.,  Pitu.' 
burgh.  Pa. — Montgomery  Broth-  * 
era,  Seattle,  Portland,  San  Frtn-| 
cisco,  Los  Angeles;  The  Petenon 
Co.,  Denver. 

WILCOLATOR  CO..  Newark.  N.  J 
— A.  P.  Bartley,  San  Francisco. 

H.  J.  Lovett,  Los  Angeles. 

WILEY,  INC.,  R.  &  W.,  Buffalo 
N.  Y. — General  Sales  Corp.,  Sat 
Francisco  ;  J.  R.  Schwenger,  Den¬ 
ver. 

WILMINGTON  FIBRE  SPECIAI, 
TY  CO.,  Wilmington,  Del.-^i). 
lette  &  McLaren,  Inc.,  Seattle. 
Portland;  Glenn  H.  Taylor,  ^ 
Francisco;  L.  B.  Youngs  Co., 
Denver;  C.  H.  Jones  Equip.  Co., 
Salt  Lake  City. 

WILSON  UGHTING,  INC.,  Chi- 
cago.  III. — Leading  Wholesslers. 


WING  MFG.  CO..  L.  J.,  New  York, 
N.  Y. — Halloran  &  Pardee,  Sic 
Francisco;  Andrew  G.  Orest, 
Los  Angeles. 


WIREMOLD  COMPANY,  THE 
Hartford,  Conn. — F.  A.  Stroheck- 
cr,  Seattle;  Geo.  A.  Gray,  Sic' 
Francisco;  F.  J.  Airey  Co.,  Ln 
Angeles. 


EDWIN  L.  WIEGAND  CO. 
Chromalox  Electric 
Heating  Elements 
PEERLESS  ELECTRIC  CO. 
Exhaust  Fans,  Blower 
Units  &  Panels, 

Furnace  Fans 

AIR  &  REFRIGERATION  CORP. 
Capillary  Air 
Conditioning  Units 


FENWAL,  INCORPORATED 
Thermoswitches — Electric 
Control  Equipment 

COMMERCIAL  FILTERS  CORP. 
Fulflo  Filters — For  all  liquid 
and  gases 

SAUEREISEN  CEMENTS  CO. 
Electric  Resistor 
Cements 


Exclusively  Represented  in  the  Follmcing  Territory: 
Washington,  Oregon.  Idaho,  Western  Montana.  Utah. 
Nevada,  Arizona  and  California 


★  MONTGOMERY  BROTHERS 

SEAHLE  SAN  FRANCISCO  LOS  ANGELES  PORTLAND 
911  Western  Ave.  61  Fremont  St.  420  S.  San  Pedro  1501  N.W.  Koarney 


i! 


W.W.KIRK 

Sales  Engineers 


LOS  ANGELES 
415  Wall  St. 
Ml.  3651 


SAN  FRANCISCO 
1063  Howard  St. 
UN.  2621 


SALT  LAKE  CITY 
613-14  Dooly  BIL 
Phone:  4-702C 


DELTA-STAR  ELECTRIC  CO. 
Metal-Clad  Switchgear 
Outdoor  Substations 
Disconnect  Switches 
(Indoor-Outdoor) 

Gang  Operated  Disconnects 
and  Airbrakes 
Bus  Bar  Supports 
(Indoor-Outdoor) 

Spool  Type  Cable  Supports 
Conductor  Fittings  (All  Types) 
Terminators  for  Cable  Ends 


STANDARD  TRANSFORMEB 
COMPANY 
Transformers: 

Power  and  Distribution 
(Oil  and  Askarel  Filled) 

Dry  Types 

Current  and  Potential 
Metering  Equipment 
Street  Lighting 
Testing  Equipment 


Wcorehouse  Stocks  Available 
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WIRT  COMPANY.  Philadelphia. 
Pa.— Thos.  D.  Noble  Co..  San 
Francisco;  Jas.  C.  Pope.  Jr.,  Los 
Angeles. 

WOLFF  ELECTRIC  COMPANY, 
Portland.  Ore. 

WOLVERINE  TUBE  DIV.  of 
Calumet  &  Tiecla  Cons.  Copper 
Co.  Detroit.  Mich. — Dirks  &  Com¬ 
pany.  Portland;  Frank  H.  Bran 
Co..  Los  Angeles,  San  Francisco. 

WOOD  MFC.  CO..  JOHN,  Consho- 
hocken.  Pa.  —  Montgomery  Bros., 


Seattle,  Portland.  San  Franciaeo, 
Los  Angeles. 

WOODWARD  GOVERNOR  CO.. 
Rockford,  Ill.  —  Seattle  Service 
Branch — A.  N.  Geyer,  Repr.  All 
prime  mover  mfrs. 

WORTHINGTON  PUMP  &  MA- 
CHINERY  CORP.,  Harrison.  N. 
J. — Branch  Offices :  Seattle,  Port¬ 
land,  San  Francisco,  Los  Angeles, 
Denver,  El  Paso. 

WUELKER  LIGHTING  CO..  San 
Francisco,  Calif. 


YOUNG  BROTHERS  CO..  Detroit. 
Mich. — B.  F.  Easterbrooks  Co., 
Seattle ;  E.  A.  Wilcox  Co.,  San 
Francisco,  Los  Angeles. 

YOUNGSTOWN  SHEET  &  TUBE 
CO.,  THE,  Youngstown,  0. — Al¬ 
lied  Industries,  Inc.,  Seattle,  Port¬ 
land,  San  Francisco,  Los  Angeles. 

ZENITH  ELECTRIC  CO.,  Chicago. 
III. — James  Mundstock,  San  Fran¬ 
cisco. 


BttRNDy  ~j 

SERVIT 

All  Around  Service  Connector 


WHERE  TO  BUY  IN  THE  WEST 


QM!  COMMUTATOR 
Maintenance  Equipment 

Ktep  motors  on  the  _  job  and  in 
peak  condition 

RESURFACERS 

Commutator  and 
Slip  Ring 

Restores  smooth  and  true 
surface  without  disassemltiintt  mo¬ 
tors.  Eleht  Grades.  Over  ITS  sl7.es 
ind  styles. 

GRINDERS 

Trae  comniuta- 
ton  without  dls- 
mintllnE  motors! 

Mounts  on  motor 
frsme.  Four  models. 

UNDERCUHERS 

Direct  Drive, 

Shop  Model  and 
Universal  Model 
available  for  undcrcuttinR  on  all 
■iie  commutators. 

SAWS 

Ideal  Commutator 
Sawa  and  Milling  Cut¬ 
ters  outlast  ordinary 
Saws  4  to  1.  Man;  ilzes 
ivitlabls.  Inexpensive  I 

Ideal  Commutator  Dresser  Co. 

1030  Park  Ave. _ Sycamore.  III. 


Adhesives,  Clues  and  Cements 
L  B.  Allen  Co. 


Air  Conditioning 
Frigidaire  Corp. 

General  Elec.  Co. 

Graybar  Elec.  Co..  Inc. 
Westinghouse  Elec.  &  Mfg.  Co. 


Ammeters,  Ohmmeters, 

Voltmeters,  Wattmeters 
James  G.  Biddle  Co. 

General  Elec.  Co. 

T.  R.  Routh  Co. 

L.  W.  Thompson 
Weetinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec.  Instr.  Corp. 


Anchor  and  Guy  Roda 

A.  B.  Chance  Co. 

General  Elec.  Co. 

Hubbard  &  Co. 

Line  Material  Co. 

Maydwell  &  Hartxell,  Inc. 


Anchors 

A.  B.  Chance  Co. 

Everstick  Anchor  Co. 

Geo.  E.  Honn  Co. 

Hubbard  &  Co. 

James  R.  Kearney  Corp. 
Line  Material  Co. 

W.  N.  Matthews  Corp. 


Annunciators 
S.  H.  Coueh  Co. 

H.  H.  Van  Luven  Co. 


^RR.hauces,  Commercial 

Edison  G-E  Appliance  Co. 
rrtgidaire  Div. 

General  Elec.  Ca 
Graybar  Elec.  Co. 

^nders  Frary  &  Clark 
Westmgho;;<-e  Elec.  &  Mfg. 

Appliances,  Household 
Mison  General  Elec.  Appli, 
^ctromaster,  Inc. 

*ngidaire  Division 
wneral  Elec.  Co. 

Graybar  Elec.  Co.,  Inc. 
^ndere,  Frary  &  Clark 
Mfg.  Co. 

"estinghouse  Elec.  &  Mfg. 


Arresters,  Power  Line  Lightning 
Bowie  Switch  Co. 

General  Electric  Co. 

Geo.  E.  Honn  Co. 

Hubbard  &  Co. 

Janies  R.  Kearney  Corp. 

Line  Material  Co. 

Schweitzer  &  Conrad,  Inc. 
Westinghouse  Elec.  &  Mfg.  Co. 
Bells  and  Buzzers 
Benjamin  Elec.  Mfg.  Co. 

S.  H.  Couch  Co. 

Geo.  A.  Gray  Co. 

Benches,  Portable  Vise 
H.  P.  Martin  &  Sons 
Benders,  Pipe 
General  Elec.  Co. 

Greenlee  Tool  Co. 

Lew  Fittings  Co. 

H.  P.  Martin  &  Sons 
Boxes 

The  M.  B.  Austin  Co. 

General  Cable  Corp. 

General  Elec.  Co. 

Lew  Fittings  Co. 

National  Elec.  Prod.  Corp. 

Jas.  J.  Noble  Co. 

Paine  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Brackets,  Wood 
Maydwell  &  Hartzell,  Inc. 
Breakers 

Air  Circuit  Breakers 
Allis-Chalmers  Mfg.  Co. 

The  Frank  H.  Bran  Co. 

General  Elec.  Co. 

Harold  M.  Hudson  Co. 

Oliver  B.  Lyman 
Sangamo  Elec.  Co. 

Square  D  Company 
Westinghouse  Elec.  &  Mfg.  Co. 
Oil  Circuit  Breakers 
Allis-Chalmers  Mfg.  Co. 

General  Elec.  Co. 

Pacific  Elec.  Mfg.  Corp. 

L.  W.  Thompson 
Westinghouse  Elec.  &  Mfg.  Co. 

Bus  Fittings 
Burndy  Eng’g  Co. 

General  Elec.  Co. 

C.  E.  Ingalls 

James  R.  Kearney  Corp. 

Maydwell  &  Hartzell.  Inc. 

Pacific  Elec.  Mfg.  Corp. 
Penn-Union  Elec.  Corp. 

Bushings 

The  Frank  H.  Bran  Co. 

General  Elec.  Co. 

Graybar  Electric  Co. 

Lapp  Insulator  Co.,  Inc. 

Ohio  Brass  Co. 

The  R.  Thomas  &  Sons  Co. 
Victor  Insulators,  Inc. 
Westinghouse  Elec.  &  Mfg.  Cu. 

Cable  Accessories 

Aluminum  Co.  of  America 
Anaconda  Wire  &  Cable  Co. 
General  Cable  Corp. 

General  Elec.  Co. 

James  R.  Kearney  Corp. 

John  A.  Roebling’s  Sons  Co. 

Cable.  Armored 

American  Steel  &  Wire  Co. 
Anaconda  Wire  &  Cable  Co. 

The  M.  B.  Austin  Co. 

The  Frank  H,  Bran  Co. 

Crescent  Ins,  Wire  &  Cable  Co. 
Electric  Agencies,  Inc. 

General  Cable  Corp. 

General  Electric  Co. 

Hazard  Ins.  Wire  Works 
Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 
National  Elec.  Prod.  Corp. 
Okonite  Company 
Rockbestos  Products  Corp. 


Roebling’s  Sons  Co..  John  A. 
Simplex  Wire  &  Cable  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Wiremold  Company 
Cables 

Aluminum  Co.  of  America 
American  Steel  &  Wire  Co. 
Anaconda  Wire  &  Cable  Co. 

The  M.  B.  Austin  Co. 

The  Frank  H.  Bran  Co. 
Columbia  Steel  Co. 

Copperweld  Steel  Co. 

Crescent  Ins.  Wire  &  Cable  Co. 
General  Cable  Corp. 

General  Elec.  Co. 

Graybar  Elec.  Co.,  Inc. 

Hazard  Ins.  Wire  Works 
Indiana  Steel  &  Wire  Co. 

C.  E.  Ingalls 
Line  Material  Co. 

Marwood  Limited 
Maydwell  &  Hartzell,  Inc. 
Okonite-Callender  Cable  Co. 
Rockbestos  Products  Corp. 

John  A.  Roebling’s  Sons  Co. 
Simplex  Wire  &  Cable  Co. 
Tri-State  Supply  Corp. 

United  States  Steel  Corp. 
Westinghouse  Elec.  &  Mfg.  Co. 
Capacitors 

John  E.  Fast  &  Co. 

General  Elec.  Co. 

Geo.  E.  Honn  Co. 

Tinling  &  Powell 
Waltham.  DeWitt  &  Knisi 
Westinghouse  Elec.  &  Mfg.  Co. 

Carbon  Brushes 

Helwig  Company 
National  Carbon  Co.,  Inc. 

Ohio  Carbon  Co. 

Tri-State  Supply  Corp. 

Union  Carbide  &  Carbon  Corp. 

Carbon  Products 

Helwig  Co. 

National  Carbon  Co.,  Inc. 

Ohio  Carbon  Co. 

Tri-State  Supply  Supply  Corp. 
Union  Carbide  &  Carbon  Corp 
Chimes 

Benjamin  Elec.  Mfg.  Co. 

The  Frank  H.  Bran  Co. 

Jas.  J.  Noble  Co. 

Square  D  Co. 

Clamps,  Cable 
Aluminum  Co.  of  America 
Burndy  Engineering  Co. 

A.  B.  Chance  Co. 

Copperweld  Steel  Co. 

General  Electric  Co. 

Hubbard  &  Co. 

James  R.  Kearney  Corp. 

Lapp  Insulator  Co. 

Line  Material  Co. 

W.  N.  Matthews  Corp. 
Minerallac  Elec.  Co. 

Ohio  Brass  Co. 

Pacific  Elec.  Mfg.  Co. 

Paine  Co. 

Penn-Union  Elec.  Corp. 

Railway  &  Industrial  Eng’g  Co. 
Reliable  Elec.  Co. 

Trumbull  Elec.  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Clamps.  Ground 

The  M.  B.  Austin  Co. 

Burndy  Eng’g  Co. 

Copperweld  Steel  Co. 

Fargo  Mfg.  Co. 

General  Elec.  Co. 

Geo.  R  Honn  Co. 

C.  E.  Ingalls 

James  R.  Kearney  Corp. 

W.  W.  Kirk 
Kwikon  Co. 

Line  Material  Co. 


IDEAL 


Industrial  Cleaner; 

Blow — Vacuum — Spray 

Super-powered! 
Blows  high 
Telocity,  low 
pressure  air 
blast.  Six 

_  models.  Com- 

plbie  suciiuii.  b.uv\ .iig  and  spraying 
attachments  available. 

Ideal  Commutator  Dresser  Co. 

1030  Park  Ave.  Sycamore,  Bl. 


National  Tel.  Supply  Co. 
Penn-Union  Elec.  Corp. 
Reliable  Elec.  Co'. 

H.  B.  Sherman  Mfg.  Co. 

Trico  F\ise  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Cleaners,  Industrial  Vacuum 
Ideal  Commutator  Dresser  Co. 
Climbers 

Mathias  Klein  &  Sons 

Coil  Winding 
Jeffries  Transformer  Co. 
Commutator  Dressers 
Ideal  Commutator  Dresser  Co. 

Compounds,  Insulating 
Anaconda  Wire  &  Cable  Co. 
Clifton  Mfg.  Co. 

John  C.  Dolph  Co. 

Genera)  Cable  Corp. 

General  Elec.  Co. 

Geo.  A.  Gray  Co. 
Johns-Manville 
Line  Material  Co. 

Minerallac  Elec.  Co. 

McGill  Mfg.  Co. 

Okonite  Co. 

John  A.  Roebling’s  Sons  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Condensers,  Electric 
John  E.  Fast  &  Co. 

General  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Conduit 

Aluminum  Co.  of  America 
Electric  Agencies,  Inc. 

General  Elec.  Co. 

Conduit,  Fibre 
General  Electric  Co. 

Graybar  Electric  Co. 

Line  Material  Co. 

Conduit.  Flexible,  Metallic 
The  M.  B.  Austin  Co. 

The  Frank  H.  Bran  Co. 
Crescent  Ins.  Wire  &  Cable  Co. 
Electric  Agencies,  Inc. 

General  Elec.  Co. 

National  Elec,  Prod.  Corp. 
Tri-State  Supply  Corp. 
Wiremold  Co. 

Conduit,  Underground 
Fire  Proof  Wall  Co. 

Graybar  Electric  Co. 
Johns-Manville  Corp. 

Line  Material  Co. 

Arthur  R  Rowe 
Connectors 

Anderson  Brass  Works 
'The  Frank  H.  Bran  Co. 

Briegel  Method  Tool  Co. 


SHELDON 

SPLIT-BOLTS 

Connectors  with  the  least 
friction. 
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MATTHEWS  NUTYPE  SOLDER¬ 
LESS  WIRE  CONNECTORS 

Use  No  Solder — 

For  Electrical  Wire  Connections 

All  cUmplns  lugi  are  made  of  copper  or  bronze. 
Their  sreat  strength  eliminates  distortion  and  break¬ 
age  that  In  the  past  was  caused  hr  excessive  wrench 
pressure.  Nutypa  Connectors  do  away  with  soldering 
and  permit  tlie  use  of  hard  drawn  copper  wire  in¬ 
stead  of  soft  drawn.  The  copper  content  ranges  from 
90%  to  99%.  therefore  they  are  highly  corrosion 
resistant  and  will  nut  season  crack.  Tliey  provide 
otlier  advantages  such  ss  Lower  cost — Save  time — 
Promote  safety — No  radio  interference — Continuous 
service  from  the  same  Connector — No  sliarp  e<lges  to 
nick  wires  and  gloves.  Furnislied  in  13  sizes  from 
No.  10  to  1.000. UOO  C.H.  With  and  without  nut 
retainers. 


W.  N.  Matthews  Corporation  St.  Louis,  U.S.A. 


Burndy  Eng's;  Co. 

Geo.  E.  Honn  Co. 

Ideal  Commutator  Dresser  Co. 
C.  E.  Ingalls 
W.  W.  Kirk 

James  R.  Kearney  Corp. 
Kwikon  Co. 

Line  Material  Co. 

W.  N.  Matthewra  Corp. 
National  Elec.  Prod.  Corp. 
Penn-Union  Elec.  Corp. 
Reliable  Elec.  Co. 

Sheldon  Service  Corp. 

H.  B.  Sherman  Mfg.  Co. 

L.  W.  Thompson 
Waltham.  DeWitt  &  Krusi 
Tom  Wood 

Controllers 

Allis-Chalmera  Mfg.  Co. 

General  Elec.  Co. 

Graybar  Elec.  Co. 

Lincoln  Meter  Div. 

Mullenbach  Elec’l.  Mfg.  Co. 
.James  Mundstock 
Square  D  Co. 

Ward  Leonard  Elec.  Co. 
Westinghuuse  Elec.  &  Mfg.  Co. 
Converters.  Synchronous 
Allis-Chalmers  Mfg.  Co. 
General  Elec.  Co. 

Westinghnuse  Elec.  &  Mfg.  Co. 
Cords.  Appliance 
Chicago  Elexible  Shaft  Co. 
General  Cable  Corp. 

General  Elec.  Co. 

Graybar  Elec.  Co. 

I. .anders.  Frary  &  Clark 
Westinghouse  Elec.  &  Mfg.  Co. 

Cords.  Heavy  Duty 
American  Steel  &  Wire  Co. 
Anaconda  Wire  &  Cable  Co. 
The  M.  B.  Austin  Co. 
Crescent  Ins.  Wire  &  Cable  Co. 
General  Cable  Corp. 

General  Elec.  Co. 

Graybar  Elec.  Co. 

Hazard  Ins.  Wire  Works 
National  Elec.  Products  Corp. 
Okonite  Co. 

John  A.  Roebiing’s  Sons  Co. 
Tri-State  Supply  Corp. 
Westinghouse  Elec.  &  Mfg.  Co. 
Crossarms 
Graybar  Elec.  Co. 

Geo.  E.  Honn  Co. 

Maydwrell  &  Hartzell,  Inc. 
Cutouts 

Bowie  Switch  C/O. 

A.  B.  Chance  Co. 

General  Elec.  Co. 

Geo.  E.  Honn  Co. 

James  R.  Kearney  Corp. 

Kwikon  Co. 

Line  Material  Co. 

W.  N.  Matthews  Corp. 

Pacific  Elec.  Mfg.  Corp. 
Railway  &  Indus.  Eng.  Co. 
Schweitzer  &  Conrad,  Inc. 
Square  D  Co. 

Waltham,  DeWitt  &  Krusi 
Westinghouse  Elec.  &  Mfg.  Co. 
Distribution  Specialties 
Anderson  Brass  Works 
Ken  H.  Best 
General  Elec.  Co. 

Hubbard  &  Co. 

James  R.  Kearney  Corp. 

Line  Material  Co. 


SHELDON 

NO-BOLTS 

Boltless  connectors  for  joining 
tubular  buses. 


W.  N.  Matthews  Corp. 

Maydwell  &  Hartzell,  Inc. 

Ohio  Brass  Co. 

Schweitzer  &  Conrad.  Inc. 

The  R.  Thomas  &  Sons  Co. 
Waltham,  De  Witt  &  Krusi 
Duct 

Bull  Dog  Elec.  Products  Co. 
Mullenbach  Elec’l.  Mfg.  Co. 
S(iuare  L)  Co. 

Trumbull  Elec.  Mfg.  Co. 

Enclosures.  Meter  and  Instrument 
Westingnouse  Elec.  &  Mfg.  Co. 
Fans 

General  Elec.  Co. 

C.  R.  Hunt 

Landers.  Frary  &  Clark 
Wagner  Elec.  Corp. 

Westinghouse  Elec.  &  Mfg.  Co. 
Fans,  Kitchen  Ventilating 
Geo.  H.  Curtiss 
General  Electric  Co. 

C.  R.  Hunt 
Wagner  Elec.  Corp. 
Westinghouse  Elec.  &  Mfg.  Co. 
Farm  Electrification  Equipment 
General  Elec.  Co. 

Fittings,  Conduit 
The  M.  B.  Austin  Co. 

The  Frank  H.  Bran  Co. 

Briegel  Method  Tool  Co. 

Clifton  Conduit  Co. 

Electric  Agencies.  Inc. 

John  E.  Fast  &  Co. 

General  Elec.  Co. 

Graybar  Elec.  Co. 

Kwikon  Co. 

Lew  Fittings  Co. 

Jas.  J.  Noble  Co. 

Rimplet  Flee.  Co. 

Fittings.  Copper  Conductor 
Burndy  Eng’g  Co. 

General  Elec.  Co. 

James  R.  Kearney  Corp. 

Line  Material  Co. 

Pacific  Elec.  Mfg.  Corp. 
Penn-Union  Elec.  Corp. 

Railway  &  Indus.  Eng’g  Co. 
Waltham,  DeWitt  &  Krusi 
Fittings,  Insulator 
Brewer-Titchener  Corp. 

General  Elec.  Co. 

Graybar  Electric  Co. 

Hubbard  &  Co. 

Kortick  Mfg.  Co. 

Line  Material  Co. 

Ohio  Brass  Co. 

R.  Thomas  &  Sons  Co. 

Victor  Insulators.  Inc. 
Westinghouse  Elec,  &  Mfg.  Co. 
Fixtures,  Lighting 
Benjamin  Elec.  Mfg.  Co. 

Curtis  Lighting.  Inc. 

Day-Brite  Lighting,  Inc. 

General  Elec.  Co. 

Harold  M.  Hudson  Co. 

The  Miller  Co. 

James  Mundstock 
Pittsburgh  Reflector  Co. 

H.  B.  Squires  Co. 

Smoot-Holman  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Wheeler  Reflector  Co. 

Flashers 

Automatic  Elec.  Mfg.  Co. 
Sangamo  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Floodlighting 
Benjamin  Elec.  Mfg.  Co. 

Bright  Light  Reflector  Co. 

Curtis  Lighting,  Inc. 

Geo.  H.  Curtiss 
General  Elec.  Co. 

Graybar  Elec.  Co. 

Line  Material  Co. 

The  Miller  Ck). 

Multi  ElecT  Mfg.  Co. 

Overbagh  &  Ayres  Mfg.  Co. 


H.  B.  SQUIRES  CO. 

San  Francisco 

LIGHTING  EQUIPMENT 

Luminous  Indirect  Plastic  Fixtures 
Commercial  and  Industrial  Fluorescent  Fixtures 


Pittsburgh  Reflector  Co. 

Quadrangle  Mfg.  Co. 

S  &  M  Lamp  Co. 

Smoot-Holman  Co. 

Waltham.  DeWitt  &  Krusi 
Westinghouse  Elec.  &  Mfg.  Co. 
Wheeler  Reflector  Co. 

Fluorescent,  Fixtures  &  Accessories 
Benjamin  Elec.  &  Mfg.  Co. 

Bright  Light  Reflector  Co. 

Bryant  Elec.  Co. 

E.  B.  Cook  Co. 

Curtis  Lighting.  Inc. 

Day-Brite  Lighting,  Inc. 

Electric  Agencies,  Inc. 

General  Elec.  Co. 

Geo.  A.  Gray  Co. 

Graybar  Elec.  Co. 

C.  R.  Hunt 

Lighting  Products  Inc. 

Lloyd  Products  Co. 

The  Miller  Co. 

Multi  Eiee’l  Mfg.  Co. 

Jas.  J.  Noble  Co. 

Overbagh  &  Ayres  Mfg.  Co. 
Pittsburgh  Reflector  Co. 

Quadrangle  Mfg.  Co. 

Smoot-Holman  Co. 

H.  B.  Squires  Co. 

Sterling  Reflector  Co. 

Sylvania  Elec.  Products,  Inc. 
Westinghouse  Elec.  &  Mfg.  Co. 
Wheeler  Reflector  Co. 

Wiremold  Co. 

Fluorescent,  Tubes 
Genei'al  Elec.  Co. 

Graybar  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Fluxes,  All  Types 
L.  B.  Allen  Co. 

Fu mares,  Electric 
General  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Fuses 

Bowie  Switch  Co. 

The  Frank  H.  Bran  Co. 

Geo.  H.  Curtiss 
Electric  Agencies,  Inc. 

General  Electric  Co. 

Geo.  E.  Honn  Co. 

James  R.  Kearney  Corp. 

Line  Material  Co. 

Marwood  Limited 

F.  M.  Nicholas  Co, 

Pacific  Elec.  Mfg.  Corp. 

Schweitzer  &  Conrad,  Inc. 

Trico  Fuse  Mfg.  Co. 

H.  H.  Van  Luven  Co. 
Westinghouse  Elec.  &  Mfg,  Co. 
Tom  Wood 
Generators 

Allis-Chalmers  Mfg.  Co. 

Paul  S.  Everley  Co. 

General  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Graphite  Products 
National  Carbon  Co..  Inc. 

Union  Carbide  &  Carbon  Corp. 
Grinders,  Portable 
Ideal  Commutator  Dresser  Co. 
Ground  Rods 
A.  B.  Chance  Co. 

Copperweld  Steel  Co. 

C.  E.  Ingalls 
Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 

Hangers,  Cable  and  Conduit 
Appleton  Elec.  Co. 

The  M.  B.  Austin  Co. 

General  Elec.  Co. 

Line  Material  Co. 

Minerallac  Elec.  Co. 

Paine  Co. 

Heaters.  Air 
Geo.  H.  Curtiss 

Edison  Gen.  Elec.  Appliance  Co. 
General  Elec.  Co. 

Landers,  Frary  &  Clark 
Thermador  Elec’l  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Heaters,  Water 

Edison  Gen.  Elec.  Appliance  Co. 
General  Elec.  Co, 

Montgomery  Bros. 

Thermador  Elec’l  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Heating  Element — Repair  Part 
Montgomery  Bros. 


Instruments,  Measuring  and 
Recording 

See  Ammeters,  Ohmmeten,  Volt, 
meters. 

Insulation 
General  Elec.  Co. 
Johns-Manville 
Lapp  Insulator  Co. 

Mica  Insulator  Co. 
Owens-Corning  Fiberglas  Corp. 
Victor  Insulators,  Inc. 
Westinghouse  Elec.  &  Mfg.  Co. 
Insulators,  Glass 
Brewer-Titchener  Corp. 

Corning  Glass  Works 
Graybar  Elec.  Co. 

Line  Material  Co. 

Mavdwell  &  Hartzell.  Inc. 
Waltham,  De  Witt  &  Krusi 
Tom  Wood 
Insulators,  Porcelain 
Ken  H.  Best 
General  Elec.  Co. 

Graybar  Elec.  Co. 

Geo.  E.  Honn  Co. 

Illinois  Elec.  Porcelain  Co. 

Lapp  Insulator  Co. 

Line  Material  Co. 

Marwood  Limited 
Maydwell  Si  Hartzell,  Inc. 

F.  M.  Nicholas  Co. 

Ohio  Brass  Co. 

T.  R.  Routh  Co. 

R.  Thomas  &  Sons  Co. 

Victor  Insulators,  Inc. 
Westinghouse  Elec.  &  Mfg.  Co. 
Intercommunicating  Systems 
Webster  Elec.  Co. 

Ironers 

Edison  Gen.  Elec.  Appliance  Co. 
General  Elec.  Co. 

Landers.  Frary  &  Clark 
Westinghouse  Elec.  &  Mfg.  Co. 
Knobs,  Porcelain 
Illinois  Elec.  Porcelain  Co. 

F.  M.  Nicholas  Co. 

R.  Thomas  &  Sons  Co. 

Lamp  Guards 
W.  N.  Matthews  Corp. 

McGill  Mfg.  Co. 

Lamp  Replacers 

G.  C.  A.  Mfg.  Co. 

Geo.  A.  Gray  Co. 

W.  N.  Matthews  Corp. 

McGill  Mfg.  Co. 

Lamps,  Health  &  Sun 
Benjamin  Elec.  &  Mfg.  Co. 
General  Elec.  Co. 

North  American  Elec.  Lamp  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Lamps.  Incandescent 
The  FYank  H.  Bran  Co. 
General  Elec.  Co. 

Graybar  Elec.  Co. 

National  Carbon  Co. 

North  American  Elec.  Lamp  Co, 
Westinghouse  Elec.  &  Mfg.  Co. 
Westinghouse  Lamp  Co. 

Lamps,  Mercury  Vapor 
Benjamin  Elec.  Mfg.  Co. 
General  Elec.  Lamp  Co. 

The  Miller  Co. 

Overbagh  &  Ayres  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Westinghouse  Lamp  Co. 
Lighting  Equipment 
Benjamin  Elec.  Mfg.  Co. 

E.  B.  Cook  Co. 

Curtis  Lighting,  Inc. 

Bright  Light  Reflector  Co, 
Day-Brite  Lighting,  Inc. 

Geo.  A.  Gray  Co. 

Harold  M.  Hudson 
James  Mundstock 
The  Miller  Co. 

Multi  Elec’l  Mfg.  Co. 

North  American  Elec.  Lamp  Co. 
Pittsburgh  Reflector  Co. 


IDEAL 


Wire-ISiits 

boloerleu-Tapeless  WIro  Connectort 

Ea.'.y  to  nu’ 

A  strlp- 
A  twllt- 
THAT'S  ALL!  Save  time  am! 

Five  sizes.  Fully  approved.  MllUi® 
in  usel 

Ideal  Commutator  Dre»er  Co 
1030  Park  Ave.  -Sviamore.  IlilgL 
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Type  KPA 


North  Amorican  Elec.  Lamp  Co. 
RLM  Standards  Institute,  Inc. 

H.  B.  Squires  Co. 

Sterling  Heflector  Co. 

Sylvania  Elec.  Products  Co. 
Westimrhniise  Elec.  &  Mfg.  Co. 
Wheeler  Reflector  Co. 

Wiieniold  <  0. 

Wuelker  I.iehtinjr  Co. 

Lirhtins  Equipment,  Ontdoor 
Benjamin  Elec.  Mfg.  Co. 

General  Elec.  Co. 

Line  Material  Co. 

S  &  M  Lamp  Co. 

Smoot-Holman  Co. 

Westinghuuse  Elec.  &  Mfg.  Co. 
Wheeler  Reflector  Co. 

Line  Material 
Hubbard  and  Company 
Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 

Ohio  Brass  Company 
Lugs 

The  M.  B.  Austin  Co. 

The  Frank  H.  Bran  Co. 

Bull  Dog  Elec.  Products  Co. 
Burndy  Eng’g  Co. 

General  Flee.  Co. 

Graybar  Elec.  Co. 

Ideal  Commutator  Dresser  Co. 
Mullenbach  Elec’l.  Mfg.  Co. 

Multi  Elec’i.  Mfg.  Co. 

Penn-Union  Elec.  Corp. 

Ry.  &  Indus.  Eng’g  Co. 

H.  B.  Sherman  Mfg.  Co. 

Square  D  Co. 

Trumbull  Elec.  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Meters 

Associated  Research.  Inc. 

Duncan  Elec.  Mfg.  Co. 

General  Elec.  Co. 

Lincoln  Meter  Div.  of  Sangamo 
Elec.  Co. 

L.  A.  Nntt 
T.  R.  Routh  Co. 

Sangamo  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec’l  Instrument  Corp. 
T.  S.  Wood 
.Mica 

William  Brand  &  Co. 

General  Elec.  Co. 

Mica  Insulator  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 

Motors 

Allis-Chalmers  Mfg.  Co. 

Paul  S.  Everley  Co. 

General  Elec.  Co. 

Wagner  Elec.  Corp. 

Westinghouse  Elec.  &  Mfg.  Co. 
Motors,  Fractional  hp. 
Allis-Chalmers  Mfg.  Co. 

General  Elec.  Co. 

C.  R.  Hunt 

Westinghouse  Elec.  Mfg.  Co. 
Motor  Starters 
Allis-Chalmers  Mfg.  Co. 

The  Frank  H,  Bran  Co. 

General  Elec.  Co. 

T-  R.  Routh  Co. 

Square  D  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Nails  &  Staples 
Appleton  Elec.  Co. 

The  M.  B,  Austin  Co. 

Lopper'veld  Steel  Co. 

General  Elec.  Co. 

Kwikon  Co. 

Oil,  Lubricating 
Shell  Oil  Co, 

Union  Oil  Co. 

on.  Transformer  &  Switch 
General  Elec.  Co. 

Shell  Oil  Co. 


nnsH’ 


FISH  TAPE,  REELS 
AND  PULLERS 

”3  tools  In  1.*' 

.  Keeps  tape  safe¬ 
ly  enclosed  in 
reel  at  all  times. 
Furnished  Id 
eight  sizes.  Tape 
lengtba  from  SO 
ft.  to  400  ft. 

Commutator  Dreusr  Ce. 

JiBO  Park  Ave..  Sycamore.  Illlneis 


Union  Oil  Co. 

Paint,  Heat  Resisting 
L.  B.  Allen  Co. 

Panel  Boards 
Benjamin  Elec.  Mfg.  Co. 

Bull  Dog  Elcc.  Products  Co. 
Federal  Elec.  Products  Co. 

General  Elec.  Co. 

Meyers  Safety  Switch  Co. 
Mongerson’s  Elec’l  Mach.  Works 
Mullenbach  Elec’l.  Mfg.  Co. 
Square  D  Co. 

Trumbull  Elec.  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Phutoelectric  Cells 
General  Elec.  Co. 

Weston  Elec’l  Instrument  Corp. 
Pins,  Wood 
Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 

Plants,  Volt  Lighting 
G<-neral  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Platers 

W.  A.  Hesse  &  Co. 

Pole  Line  Hardware 
Brewer-Titchener  Corp. 

Graybar  Electric  Co.,  Inc. 
Hubbard  &  Company 
Kortick  Mfg.  Co. 

Line  Material  Co. 

Malleable  Iron  Fittings  Co. 

W,  N.  Matthews  Corp. 

Maydwell  &  Hartzell,  Inc. 

Ohio  Brass  Co. 

Waltham,  DeWitt  &  Krusi 
Poles 

Maydwell  &  Hartzell,  Inc. 
Porrelain 

Geo.  E.  Honn  Co. 

Illinois  Eli'c.  Porcelain  Co. 

Lapp  Insulator  Co.,  Inc. 

F.  M.  Nicholas  Co. 

Square  D  Co. 

The  R.  Thomas  &  Sons  Co. 

Victor  Insulators,  Inc. 
Westinghouse  Elec.  &  Mfg.  Co. 
Preservatives,  Wood 
Geo,  E.  Honn  Co. 

Osmose  Wood  Preserving  Co.  of 
America,  Inc. 

Protectors,  Guy  Wire 
General  Elec.  Co. 

Geo.  E.  Honn  Co. 

Hubbard  &  Co. 

James  R.  Kearney  Corp. 

Line  Material  Co. 

W.  N.  Matthews  Corp. 

Public  Utilities 
California  Oregon  Power  Co. 
Idaho  Power  Co. 

The  Montana  Power  Company 
Pacific  Gas  and  Electric  Co. 
Pacific  Power  &  Light  Co. 
Portland  General  Electric  Co. 
Puget  Sound  Power  &  Light  Co. 
San  Diego  Cons.  Gas  &  Elec.  Co. 
Southern  California  Edison  Co.,  Ltd. 
Utah  Power  &  Light  Co. 
Washington  Water  Power  Co. 
Pullers,  Slack 
Greenlee  Tool  Co. 

Mathias  Klein  &  Sons 
W.  N.  Matthews  Corp. 

Pumps 

Atlis-Chalmers  Mfg.  Co. 

Pelton  Water  Wheel  Co. 

Raceway  and  Fittings 
Wiremold  Company 
Range  Units 

Edison  Gen.  Elec.  Appliance  Co. 
Ranges 

Edison  Gen.  Elec.  Appliance  Co. 
Electromaster,  Inc. 

General  Elec.  Co. 
lenders.  Frarv  &  Clark 
F.  S.  Lang  Mfg.  Co. 

Thermador  Elec’l  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Reflectors 

Benjamin  Elec.  A  Mfg.  Co. 

Bright  Light  Reflector  Co. 

E.  B.  Cook  Co. 

Curtis  Lighting,  Inc. 

Geo.  H.  Curtiss 
Day-Brite  Lighting,  Inc. 

Geo.  A.  Gray  Co. 

Multi  Elec’l  Mfg.  Co. 

Overbagh  &  Ayres  Mfg.  Co. 
Pittsburgh  Reflector  Co. 
Quadrangle  Mfg.  Co. 

RLM  Standards  Institute,  Inc. 

S  &  M  Lamp  Co. 

SmooLHoIman  Co. 

Sterling  Reflector  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Wheeler  Reflector  Co. 

Wiremold  Co. 

Refrigerators 

Edison  Gen.  Elec.  Appliance  Co. 
Frigidaire  Corp. 


Matthews  Fuswitches 
and  Cutouts 

For  Primary  Distribution 
Transformer  Flising  Protection 


•  Matthews  Cutouts  and  Fuswltchei 
are  made  In  enclosed  and  Open  Typei, 
both  dropout  and  non-dropout  itylea 
Enclosed  types  furalsbed  In  14  cata- 
los  numbers  for  all  ratings  to  200 
ainptret  and  7500/12,S0d  GRD.  T  volta 


Porcelain  Housed 
Matthews  Cutouts 


Open  Type  Mattbswa 
Fuswitches 


Open  types  furnished  In  M  catalog  numbers  for  all  ratings  to  100  amperts 

and  23  nOO  rolls 

Recloslng  Fuswitches,  convertible  disconnecting  blades  for  above  Cutouts,  and 
Disconnecting  Switches  In  several  styles  are  included  In  the  complete  line. 
Matthews  I'niversal  Fuse  Llnk'<  supplied  for  above,  will  also  fit  other  makes 
All  above  comply  with  E.E.I.>N.E.M.A.  lOOqt,  rating  standards. 

Write  for  complete  descriptive  catslog. 

W.  N.  MATTHEWS  CORPORATION 


General  Elec.  Co. 

Graybar  Elec.  Co.,  Inc. 

Landers,  Frary  &  Clark 
Westinghouse  EJec.  &  Mfg.  Co. 
Regulators,  Voltage 
Allis-Chalmers  Mfg,  Co. 

American  Transformer  Co. 
Burlington  Instrument  Corp. 
General  Electric  Co. 

Ideal  Commutator  Dresser  Co. 
Kuhiman  Elec.  Co. 

Wagner  Elec.  Corp. 

Ward  Leonard  Elec.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Relays 

General  Elec.  Co. 

C.  R.  Hunt 
Square  D  Co. 

The  States  Co. 

L.  W,  Thompson 
Ward  I.«uiiMrd  Elec.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec.  Instrument  Corp. 
Rheostats  &  Resistors 
General  Elec.  Co. 

Geo.  E.  Honn  Co. 

Ideal  Commutator  Dresser  Co. 

The  Ohio  Carbon  Co. 

Schweitzer  &  Conrad,  Inc. 

Square  D  Company 
Ward  Leonard  Elec.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec.  Instr.  Corp. 

Rings,  Cable 
A.  B.  Chance  Co. 

Copperweld  Steel  Co. 

Everstick  Anchor  Co. 

Hubbard  and  Company 
Line  Materia!  Co. 

National  Tel.  Supply  Co. 

Roasters 

General  Elec.  Co. 

Landers  Frary  &  Clark 
Westinghouse  Elec.  &  Mfg.  Co. 
Rods,  Anchor  &  Guy 
A.  B.  Chance  Co. 

Copperweld  Steel  Co. 

General  Elec.  Co. 

Hubbard  &  Co. 

Kortick  Mfg.  Co. 

Line  Material  Co. 

Rubber  Products 
Line  Material  Co. 

Van  Cleef  Bros. 

Rural  Line  Hardware 
Graybar  Elec.  Co.,  Inc. 

Hubbard  &  Co. 

Kortick  Mfg.  Co. 

Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 

Ohio  Brass  Co. 

Screen,  Fish 
Electric  Fish  Screen  Co. 

Service  Organizatione 
Crocker  First  National  Bank 
D’’op  Forging  Ass’n 
McGraw-Hill  Book  Co. 

Modern  Kitchen  Bureau 
Northwest  Elec.  Light  &  Powei 
Association 

Pacific  Coast  Elec’l  Bureau 
Pacific  Coast  Elec’l  Ass’n 
RLM  Standards  Institute,  Inc. 
Rocky  Mt.  Electrical  League 
Signs 

Day-Brite  Lighting,  Inc. 

James  Mundstock 
Sirens,  Air  Raid 
F.  M.  Nicholas  Co. 

Solders,  All  Types 
L.  B.  Allen  Co. 

Strand,  Guy 
Copperweld  Steel  Co. 

C.  E.  Ingalls 
Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 

Street  Lighting  Fixtures 
Benjamin  Elec.  Mfg.  Co. 


St,  Louis.  Mo. 


General  Elec.  Co. 

Graybar  Elec.  Co.,  Inc. 
Hubbard  &  Co. 

Line  Material  Co. 

Oliver  Iron  &  Steel  Corp. 
Overbagh  &  Ayres  Mfg.  Co. 
Westinghouse  Elec.  A  Mfg.  Co. 
Wheeler  Reflector  Co. 
Substations,  Outdoor 
Allis-Chalmers  Mfg.  Co. 

Paul  S.  Everley  Co. 

General  Elec.  Co. 

Line  Material  Co. 

Ry.  &  Indus.  Eng’g  Co. 
Schweitzer  &  Conrad,  Inc. 
Westinghouse  Elec.  &  Mfg.  Co. 
Supports,  Bus-Bar 
Burndy  Eng’g  Co. 

General  Elec.  Co. 

Line  Material  Co. 

Ohio  Brass  Co. 

Pacific  Elec.  Mfg.  Co. 

Ry.  &  Indus.  Eng’g  Co. 
Schweitzer  &  Conrad,  Inc. 
Westinghouse  Elcc.  &  Mfg.  Co. 


VARIABLE  SPEED 
PULLEYS 

Esslly  Initslled  In  any 
motor  drive,  ftpeedt  va¬ 
ried  by  lurnlns  hand 
wheel  on  Mtitor  Base 
Sizes  up  to  8  H.P. 
Up  to  3  to  t  speed 
ratio.  Dependable. 

Ideal  Comfflutator  Dresser  Cs. 
1030  Park  Ave.  Syeamors,  III. 


Surface  Raceway  and  Fittings 
Square  D  Company 
Wiremold  Company 
Switchboards 
Allis-Chalmers  Mfg.  Co. 

Bull  Dog  Elec.  Products  Co. 
Federal  Elec.  Products  Co. 
General  Elec.  Co. 

Graybar  Elec.  Co. 

Meyers  Safety  Switch  Co. 
Mongerson’s  Elec’l  Mach.  Works 
Mullenbach  Elec’l.  Mfg.  Co. 
Square  D  Co. 

Tinling  &  Powell 
Trumbull  Elec.  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Switches,  Clock  Controlled 
General  Electric  Co. 

Line  Material  Co. 

Maydwell  &  Hartzell,  Inc. 
Sangamo  Electric  Co. 

The  Tork  Clock  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 


IDEAL 


Jb  use  Specialties 


Fuse  Pullers 
— ruKSed.  safe: 
laminated  con- 
sirucUon.  Four 
Fuse  Puller  and  ““»• 

Test-life 

— two  tools  In  one — 
tests  circuits  to  550 
volts,  pulls  fuses,  etc. 

Fuse  Reducera 
— end  delay  waiting 
for  special  fuses  .  . 
and  hazards  of  over 
fusing .  . 
prevent 
burn-outs. 

Fuse  Clip  Clamps 
— saves  fuses,  clips,  cur¬ 
rent.  Seven  sizes;  lit  all 
common  sizes  of  knife 
and  ferrule  clips. 

Ideal  Commutator  Dresser  Cs. 

1030  Park  Ave.,  Sycamore,  Illinois 
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IDEAL 


Marking  Tools 


Th«  most  complete  line  of  electric 
marking  equipment 


ELECTRIC  MARKER 


— Permanently  marKs 
all  materlali  Includ¬ 
ing  ordinary  metals 
Deliyers  7200  ruttiiu 
strokes  per  minute 
Diamond  point  avail¬ 
able. 

ELECTRIC  ETCHERS 


— Enerave  smooth  sur¬ 
face  steel  and  Iron.  Four  models — 
’  Thin  Line"  to  "Heavy  Duty."  For 
a.c.  only. 


Ideal  Commutator  Dreuer  Co. 
1030  Park  Ave.  Sycamore.  III. 


Switches,  Delayed  Operation 
Victory  Switch  Co. 

Switchee.  Uisronnect 
Bowie  Switch  Co. 

Condon  &  Young,  Inc. 

Cole  Electric  Co. 

General  Elec.  Co. 

Geo.  E.  Honn  Co. 

Kearney  Corp..  James  R. 

W.  W.  Kirk  Co. 

Line  Material  Co. 

W.  N.  Matthews  Corp. 

Pacific  Elec.  Mfg.  Corp. 

Railway  &  Indus.  Eng’g  Co. 
Schweitser  &  Conrad.  Inc. 
Westinehouse  Elec.  &  Mfg.  Co 
Tom  Wood 
Switches,  Fixture 
General  10100.  Co. 

McGill  Mfg.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Switches,  Fuse 
General  Elec.  Co. 

Kearney  Corp.,  James  R. 

Line  Material  Co. 

W.  N.  Matthews  Corp. 

Pacific  Elec.  Mfg.  Corp. 
Schweitser  A  Conrad.  Inc. 
Trumbull  Elec.  Mfg.  Co. 
Switches.  Heater 
General  Elec.  Co. 

Switches.  High  Tension 
Bo'vie  Switch  Co. 

E.  B.  Cook  Co. 

James  R.  Ketirney  Corp. 

Line  Material  Co. 

Pacific  Elec.  Mfg.  Co. 

Railway  &  Indus.  Eng’g.  Co. 
Schweltxer  &  Conrad.  Inc. 
Westinghouse  Elec.  &  Mfg.  Co. 

Switches,  Magnetic 
Paul  S.  Fverley  Co. 

General  Elec.  Co. 

T.  R.  Routh  Co. 

Square  D  Co. 

Trumbull  Elec.  Mfg.  Co. 

Ward  Leonard  Elec.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Switches.  Meter  Test 
General  Elec.  Co. 


IDEAL 


Wire  Strippers 


The  most  complete  line  or 
the  market.  Hand,  foo' 
operated  and  power  driven 
units.  Models  for  strip 
pins  all  types  and  sizes  rt 
insulated  and  lacquered 
wire  and  cable. 

Ideal  Commutator  Dresser 
Company 

1030  Park  Avenue 
Sves'nii'-e.  I|in<il» 


Kwikon  Co. 

L.  A.  Nott 
Square  D  Co. 

Switches — Pressure  and  Temperature 

Fenwal,  Iric. 

Montgomery  Bros. 

Square  D  Co. 

Switches.  Remote  Control 
General  Electric  Co. 

Line  Material  Co. 

H.  H.  Van  Luven  Co. 

Switches.  Safety 
The  Frank  H.  Bran  Co. 

Bull  Dog  Elec.  Products  Co. 
Federal  Elec.  Products  Co. 

General  Elec.  Co. 

McGill  Mfg.  Co. 

Meyers  Safety  Switch  Co.,  Inc. 
Mongerson's  Elec’l  Mach.  Works 
Mullenbach  Elec’l.  Mfg.  Co. 

‘Square  D  Co. 

Westinghouse  Elec.  &  Mfg.  Cc. 
Switches,  Thermostat  Controlled 
Fenwal,  Inc. 

General  Elec.  Co. 

Switches.  Time 
Automatic  Elec.  Mfg.  Co. 

Geo.  H.  Curtiss 
General  Elec.  Co. 

Line  Material  Co. 

Maydwell  &  Hartzell.  Inc. 

L.  A.  Nott 
Sangamo  Elec.  Co. 

The  Tork  Clock  Co..  Inc. 

Tom  Wood 
Switchgear 

Alliv-Chalmero  Mfg.  Co. 

E.  B.  Cook  Co. 

General  Electric  Co. 

W.  W.  Kirk  Co. 

Oliver  B.  Lyman 
Westinghouse  Elec.  &  Mfg.  Co. 

Tapes,  Fibrous  Glass 
Wm.  Brand  &  Co. 

Corning  Glass  Works 
Irvington  Varnish  &  Insul.  Co. 
Mica  Insulator  Co. 

Owen=-Corning  Fiberglas  Corp. 
Van  Cleef  Bros. 

Westinghouse  Elec.  &  Mfg.  Co. 

Tapes — Friction  or  Rubber 
Antdeton  Rubber  Co. 

Clifton  Mfg.  Co. 

E.  B.  Cook  Co. 

General  Elec.  Co. 

Graybar  Elec.  Co. 

Ideal  Commutator  Dresser  Co. 
Johns-Manville  Corp. 

Marwood  T.imited 
Jas.  J.  Noble  Co. 

Okonite  Company 
Arthur  E.  Rowe 
Van  Cleef  Bros. 

Westinghouse  Elec.  &  Mfg.  Co. 

Tapes,  Varnished  or  Oiled 
Wm.  Brand  &  Co. 

General  Elec.  Co. 

Irvington  Varnish  &  Insulator  Co. 
Mica  Insulator  Co. 

Owens-Corning  Fiberglas  Corp. 
W'estinghouse  Elec.  &  Mfg.  Co. 
Telephone  &  Telegraph  Hardware 
&  Specialties 
Graybar  Elec.  Co..  Inc. 

Hubbard  &  Co. 

Line  Material  Co. 

Maydwell  &  Hartzell.  Inc. 

N.itional  Tel.  Supply  Co. 

Reliable  Electric  Co. 

Telephones 
E.  B.  Cook  Co. 

S.  H.  Couch  Co. 

Graybar  Electric  Co. 

National  Tel.  Supply  Co. 

Webster  Electric  Co. 


Terminals.  Cable 
Bumdy  Eng’g  Corp. 

General  Cable  Corp. 

General  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Testing  Devices 
American  Transformer  Co. 
Associated  Research,  Inc. 

Ken  H.  Best 
James  G.  Biddle  Co. 

Ideal  Commutator  Dresser  Co. 

L.  A.  Nott 

Railway  &  Indus.  Eng’g  Co. 

T.  R.  Routh  Co. 

Schweitzer  &  Conrad.  Inc. 

The  States  Co. 

Tom  Wood 
Tools 

Briegel  Method  Tool  Co. 

A.  B.  Chance  Co. 

Connecticut  Hard  Rubber  Co. 
Electric  Agencies,  Inc. 

General  Elec.  Co. 

Greenlee  Tool  Co. 

Ideal  Commutator  Dre.sser  Co. 
James  R.  Kearney  Corp. 

Line  Material  Co. 

Mathias  Klein  &  Sons 
Maydwell  &  Hartzell,  Inc. 

Trico  Fuse  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Transformers 
Allis-Chalmers  Mfg.  Co. 

American  Transformer  C,,. 
Chicago  Transformer  Co. 

Gardner  Elec.  Mfg.  Co. 

General  Elec.  Co. 

Jeffries  Transformer  Co. 

W.  W.  Kirk 
Knhiman  Elec.  Co. 

Line  Materia]  Co. 

Oliver  B.  Lyman 
Maydwell  &  Hartzell.  Inc. 
Moloney  Electric  Co. 

Tinling  &  Powell 

R.  E.  Uptegraff  Mfg.  Co. 

Wagner  Electric  Corp. 

Western  Transformer  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 
Tom  Wood 

Tubes,  Mercury.  Contact 
General  Elec.  Co. 

Mercoid  Corp. 

Tnbing.  Elec’l  Metallic 
Aluminum  Co.  of  America 
Electric  Agencies.  Inc. 

Tubing,  Flexible  Insulating 
Wm.  Brand  &  Co. 

General  Elec.  Co. 

Irvington  Varnish  &  Insulator  Co. 
Mica  Insulator  Co. 

Owens-Corning  Fiberglas  Corp. 
Turbines 

Allls-Chalmers  Mfg.  Co. 

General  Electric  Co. 

Pelton  Water  Wheel  Co 
Westinghouse  Elec.  &  Mfg.  Co. 
Units,  Range  Heater 
Edison  G-E  Appliance  Co. 
General  Elec.  Co. 

Montgomery  Bros. 

Westinghouse  Elec.  &  Mfg.  Co. 
Valves 

Ohio  Brass  Co. 

Pelton  Water  Wheel  Co. 
Varnishes,  Insulation 
John  C.  Dolph  Co. 

General  Elec.  Co. 

Marwood  Limited 
Westinghouse  Elec.  &  Mfg.  Co. 
Washers.  Clothes 
Eldison  Gen.  Elec.  Appliance  Co. 
General  Elec.  Co. 

Landers,  Frary  &  Clark 
Westinghouse  Elec.  &  Mfg.  Co. 
Wattmeters 
General  Elec.  Co. 

L.  A.  Nott 


lUniNDY 

VERSITAP 

Type  OPX 

See  page  113  for  west 
coast  rep.  ‘  septatim 


Sangamo  Elec.  Co. 

Westinghouse  Elec.  &  Mfg.  Co. 
Weston  Elec.  Instrument  Corp. 

Water  Wheels 
Allis-Chalmers  Mfg.  Co. 

Pelton  Water  Wheel  Co 

Welding  Ekinip.  &  Accessories.  Elct. 
American  Transformer  Co. 
General  Elec.  Co. 

Ohio  Brass  Co. 

Stone-Ryals  Elec.  &  Mfg.  Co. 
Westinghouse  Elec.  &  Mfg.  Co. 

Wire 

Aluminum  Co.  of  America 
American  Steel  &  Wire  Co. 
Anaconda  Wire  &  Cable  Co. 
Columbia  Steel  Co. 

Copperweld  Steel  Co. 

Crescent  Ins.  Wire  &  Cable  Ci, 
Driver-Harris  Co. 

Electric  Agencies.  Inc. 

General  Cable  Corp. 

General  Electric  Co. 

Hazard  Ins.  Wire  Works 
Indiana  Steel  &  Wire  Co. 

C.  E.  Ingalls 
Line  Material  Co. 

Marwood  Limited 
Maydwell  &  Hartzell.  Inc. 
National  Elec.  Products  Corp. 
'The  Okonite  Company 
Rockbestos  Products  Corp. 

John  A.  Rnebling’s  Sons  Ci>. 
Simplex  Wire  &  Cable  Co. 
Tinling  &  Powell 
United  States  Steel  Corp. 
Westinghouse  Elec.  &  Mfg.  Co. 
Wire.  Bare  Resistance 
Wilbur  B.  Driver  Co. 
Driver-Harris  Co. 

Graybar  Elec.  Co. 

Westlnghou.se  Elec.  &  Mfg.  Cd. 

Wiring  Supplies 
The  M.  B.  Austin  Co. 

The  Frank  H.  Bran  Co. 

Bryant  Elec.  Co. 

Clifton  Mfg.  Co. 

S.  H.  Couch  Co. 

General  Elec.  Co. 

Geo.  A.  Gray  Co. 

Graybar  Elec.  Co. 

Kwikon  Co. 

Lew  Fittings  Co. 

McGill  Mfg.  Co. 

National  Tel.  Supply  Co. 
Reliable  Elec.  Co. 

Sheldon  Service  Co. 

H.  B.  Sherman  Mfg.  Co. 
Simplet  Elec.  Co. 

Trico  Fuse  Mfg.  Co. 

Van  Cleef  Bros. 


IDEAL 


ELECTRIC 
SOLDERING  TOOLS 

TH  KRMO  -  GRIPS; 
Heat  Inalanfly.  um 
eurrent  only  when  Ml- 
•lertng.  Many  sUei 
and  atylea. 

\’0.  1  "IN.STAM 

HEAT";  For  licht  Ml- 
liering  work  In  service 
and  repair  work. 

Ideal  Commutator  Dresser  Cs. 


If  you  don’t  find  here  the  listing  you  want,  phone  or  write 

ELECTRiCAL  WEST 

68  Post  Street  Phone:  DOuglas  4600  San  Franeiseo,  Calif. 


and  we  will  try  to  get  it  for  you 
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Burlington  Instrument  Co .  119 
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5  TARGET  FOR  TONIGHT 


...  Your  Business? 

I# . 


Maybe  they  won’t  actually  come  and  drop  a  bomb  on  your  business,  but 
the  Axis  war  lords  have  their  eye  on  it,  just  the  same.  They  want  to  wipe 
it  out  as  a  competitive  force — or  take  it  over  lock,  stock,  and  barrel.  Here 
is  a  threat  that  you  can  reply  to  note,  today,  and  in  no  uncertain  terms — 
by  buying  War  Bonds  to  the  very  limit  of  your  powers,  that  our  arme,d 
forces  may  have  the  guns,  tanks,  and  planes  they  need  to  crush  the  Axis 
once  and  for  all. 

THE  GOAL:  10%  OF  EVERYONE’S  INCOME  IN  WAR  BONDS 
Every  American  wants  the  chance  to  help  win  this  war.  When  you  install 
the  Pay-Roll  War  Savings  Plan  (approved  by  organized  labor),  you  give 
your  employees  that  chance.  For  details  of  the  plan,  which  provides  for 
the  systematic  purchase  of  War  Bonds  by  voluntary  pay-roll  allotments, 
write :  T  reasury  Department,  Section  S,  709 1 2th  St.  N  W.,  W  ashington,  D.  C. 

Buy  War  Savings  Bonds 

This  space  is  a  contribution  to  America's  All-Out  War  Program  by 
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of  the  month. 


When  A.  L  Adkins,  San  Francisco  advertising  man,  called  at  the  Pacific  Electnc 
&  Mfg.  Co.  offices  recently,  he  found  Edward  F.  Sixtus,  vice-president  in  charge 
of  sales,  and  Sales  Manager  Henry  L.  Brooke  in  the  above  pose  and  recorded  H 


Two  Westerners — Earl  A.  Slater  (left)  and  James  L.  McCarthy — last  month 
received  the  Westinghouse  Order  of  Merit  for  distinguished  service.  Slater  is 
assistant  to  the  engineering  and  service  manager  for  the  Pacific  Coast  district. 
McCarthy  is  the  company's  engineering  representative  at  Honolulu  and  recently 
was  commended  by  the  Navy  for  aid  to  ships  and  engineers  at  Pearl  Harbor 
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SNOW  PATROL 

at 

Like  the  sweep  of  the  hands  around  the  clock,  men  of 
this  company’s  Snow  Patrol  circle  the  danger  points 
in  our  mountain  hydroelectric  system.  Up  and  down 
canyons  and  ravines,  skirting  lakes  and  forebays, 
through  deep  snow  and  freezing  winds  they  search  out 
trouble  before  it  can  wreck  the  ditches  and  flumes  and 
power  lines  and  cause  interruptions  in  power  service. 


IN  THEIR  SPARE  TIME  they  help  to  maintain 
feeding  stalls  for  deer  in  cooperation  with  the 
California  State  Fish  and  Game  Commission. 
From  their  outpost  stations,  too,  they  make  daily 
reports  to  the  U.  S.  Vffeather  Bureau  as  to  wind 
velocity,  depth  of  snow,  moisture  content  of  the 
snow  pack  and  other  invaluable  data. 

And  this  winter  there  is  an  added  seriousness 
and  determination  as  they  go  about  their  tasks, 
for  many  have  sons  in  the  service.  They  know 
that  if  power  stops  now  for  any  reason  at  all, 
war  production  is  impeded  and  these  boys  are 
the  losers. 

Remember  the  men  of  our  Snow  Patrol  when 
you  flip  on  an  electric  switch  or  see  the  hands 
of  your  electric  clock  sweep  around  the  dial. 
They  are  a  part  of  our  organization  the  public 
seldom  sees,  but  they’re  doing  a  great  job  to  see 
that  the  lights  are  not  put  out  in  this  part  of 
the  world. 
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Think  of  the  investment  in  Red  Seal  Ade¬ 
quate  Wiring,  the  innumerable  columns  of 
advertising  and  publicity,  the  thousands  of 
man-hours  of  promotional  writing,  speaking, 
consulting  with  architects  and  builders,  sell¬ 
ing  people  in  and  out  of  the  industry  on  the 
comfort  and  convenience  and  dollars-and- 
cents  value  of  wiring  tailored  to  fit  the  home. 

This  is  an  investment  worth  protecting! 
Even  if  private  building  is  out  for  the  dura- 


PACIFIC  COAST 


tion,  we  must  not  lose  the  momentum  built  up 
during  eighteen  years  of  almost  continuous 
promotion.  Ways  must  be  found  to  bring  in 
Red  Seal  wiring  whenever  we  discuss  the 
vision  of  a  post-war  Electrical  Age. 

This  applies  not  only  to  our  advertising  but 
to  our  everyday  conversations  with  neighbors 
and  friends.  Tomorrow  everyone  wdl  be 
thinking  of  a  new  home! 
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